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| Moſt Honour aBLE 


The Lord PARKER, 


Lord High: Chancellor of Great 
Britain. + &c, 


| 
| [My Lox», 
| ER Kr o gave an Intruder 


| ſo kind a Reception at 
1 bis firſt Addreſs, that | 
4 WV. \ he 1s delighted with 
; SSBCEke 2 Pictence to make = 
| you a ſecond. 
Mx firſt Attempt was to preſent 


Your Lordſhip with imperfect Co- 
pics, after my manner, of the Ori- 
a 2 ginals 
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+ Now one of the Lords Juſtices, 
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ginals of ſeveral Famous French Phi- 
loſophers, drawn by one of the beſt 
Hands, that of the moſt Ingenious 
Fontenele; than whom Sir Godfrey 
Kneller, our Britiſh Apelles, can 


hardly give an Object a more agree- 
able Likeneſs. 


Now, my Lord, I am going to 
entertain You with a Picture of ano- 
ther kind, drawn by an honeſt plain 


Dutch Philoſopher, wiz. a Sketch of 


Divine Wiſdom and Providence, diſ- 
play'd in the Works of the Creation; 
whoſe maſterly Strokes affect the 
Mind with a due Admiration for the 


Original, which he has ſo well co- 
pied. 


This Treatiſe of Philoſophy the 
Atithor calls The Right Uſe of the 
Contemplation of theWorld, &c. Thro' 
the Whole of which there runs ſuch 
a Strain of unaffected Picty, that 
I doubt not but his good In- 


tentions, 
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The Dedication. ij 
tentions (even tho' he had not exe- 
cuted them ſo well as he has done) 
muſt have already procured him the 
inward Satisfaction of that Glorious 
Promiſe made to the Father of the 
Faithful, and, thro' him, to all Be- 
lievers; I will be thy Shield and 
exceeding great Reward. 


My LOoR D, I beg leave to call 
the Learned Phyſician, who is my 
Author, the Dutch R av or DERHA M, 
becauſe, like thoſe two Er gliſh Phi- 
loſophers, he has ſo well prov'd the 
Wiſdom, Power, and Goodneſs of GOD 
by the ſtrongeſt Arguments, Obſer- 
vations on Facts, and Demonſtrations 
drawn from Experiments. It were 
to be wiſh'd, that he had apply'd 
the Texts of Scripture, which he 
quotes, as properly as he has done 
his Philoſophical Conſiderations : 
but ſince "mi has not ſo well ſucceed- 
ed in what may be call'd his Divinity, 
1 have left bveral of the Texts out 
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of this Tranſlation ; but have re- 
trench'd none of his Gloſſes upon 
the particular Texts by him quoted, 
nor any of his Glorious Tautolo- 
gies, in which he does ſo often call 

upon Atheiſts and Inſidels; except- 
ing where his Comment 1s wrong, 
or the Repetitions are too tedious, 
and, I hope, unneceſlary, even for 
convincing of thoſe unhappy Men 
to whom he addrefles himſelf; of 
whom it may be pronounced, that 
if they ill perſiſt in the Denial of a 
God, after ſo many irrefragable 
Arguments, drawn from the won- 
derful Structure of Humane Bodies, 
and all the other Glorious Works in 
the Univerſe, G o Þ will then Harden 
their Hearts, and, like the Phariſces, 
they will not be perſwaded, tho" one 
roſe from the Dead. 


However, my LORD, that I may 
not bc thought to have acted raſhly 


in leaving out any thing of my Au- 
thor's, 
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thors, I have in this followed the 


Advice of ſeveral of my learned 
Friends, both Philoſophers and Divines, 

(to whom | communicated ſome of 
theſe Sheets in MS.) and if I only 

ſaid that your Lordſhip approv'd of 
this deſig nd Omiſſion, the World 
wou'd 2 aſſur'd that I had conſult- 
cd a Philoſopher and a Divine: for 
as the Royal Society well know how 
Eminent your Lordſhip 1s 1n the firſt 
of theſe Qualifications; ſo many of 
the Clergy know, that a very able 
Prelate (now with GOD) and one 
mighty in Scripture-Learming, has 
openly profeſs'd, that the Lord PAR- 
k E R is one of the greateſt Divines in 

England. 


AN D here, my Lo RD, it may not 
be amiſs to ſuggeſt to You, how 
great a Trouble I have met with, in 
teaching my Author to ſpeak Eng- 
liſh ; wha by his affecting to expreſs 
all his Technical Words or Terms 
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of Art in his pure vernacular 
Tongue, ſuch as, for inſtance, the 
Veins, Arteries, Muſcles, Fibres, Nerves, 
and a thouſand other Anatomical, 
Phyfical, and even Mathematical 
Words too, has made me take Pains 
unknown to my indolent Temper 
thro' the whole Courſe of my Life 
till now; for I have not been able 
to procure any Help in this Caſe, 
ncither from the Living nor the 
Dead. Indeed the Tables and Fi- 
gurcs of my Author (which are 
very curious, and taken from the 
0ſt valuable Anatomiſts and Phi- 
loſophers) have been of good uſe 
to me, where there are proper Re- 
ferences; but thoſe were the only 
Alliſtances J could procure here in 
England; fo that for the reſt, I ſhould 
have been forced to gueſs at their 


Meaning, if my Learned Friend 


Mr. Sgraveſande ( Profeſſor of Ma- 
thematics and Experimental Philoſo- 
phy at Leyden) had not kindly in- 
terpreted to me thoſe I could not 

unriddle: 


The Dedication. Vi) 
unriddle: for there is no more 


Analogy between my Author's 
Terms and the Latin or Gree com- 
monly uſed by all other Philoſo- 
phers, than there is between them 
and Hebrew or Arabic. My Lok, 
I don't ſay this to praiſe myſelf or 
blame my Author, (who 1s rather 
to be commended for keeping up 
the Dignity of our Siſter-Tongue, 
Daughter of the Teutonic, and Grand- 
daughter of the Gothic, the common 
Spring of all the Weſtern Languages 
of Europe, from North almoſt to 
South; and indeed we ourſelves are 
not to be juſtity'd in loſing and 
obſoleting ſo many of our moſt 
{ſignificant Anglo-Saxon Words and 
: Phraſes, as has been well obſerv'd 
before me by the Learned Mr. Ba- 
ron Forteſcue,*) F but to leſſen my 

own 
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* In his Ingenious Remarks upon the Lord 
Chancellor Forteſcue's Book, intituled, The Diffe- 
rence between an Abſolute and Limited Monarchy. 
Loud. Printed for E. Parker, 1714. ſince reprinted, 
with Additions. 


Now one of the Juſtices of the King's Bench. 
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own Fault, and more caſily to ob- 
tain your Lordſhip's Pardon, if the 
Difficulty of explaining thoſe Terms 
has made me commit any Blun- 


ders. 


I can't conclude, my LORD, 
without endeavouring to prevent 
your Lordſhip in Favour of my 
Author, on account of one good 
Quality; which for being ſo rare 
and uncommon to moſt Writers, 
makes it appear the more lovely 
and charming in my Eyes: it is, 
that altho* he paſſionately endea- 
vours throughout his whole Work 
(and repeats it ſo often, almoſt in 
every Section) to magnify the Wiſ- 
dom and Goodneſs of GOD, and 
to point out his Great Ends and 
Purpoſes in all the Works of the 
Creation; yet he is ſuch an Enemy 
to Pious Frauds, and to the ſup- 
porting any of the Divine Attri— 
butes aboye-· mention d, by wrong: 

Or 


The Dedication. Ix 


or even doubtful and precarious 
Arguments, that he uſes none 1n 
confuting the Atheiſt and Sceptic, but 
ſuch as will bear even Mathemati- 
cal Demonſtration : This has made 
him a little too ſtrict, it may be, in 
placing under the Claſs of 7, hings 
unknown, the Motion of the Earth, 
and the reſt of the Planets about 
the Sun, as that great Philoſopher 
Dr. Clarke was pleas'd to obſerve, 
when I communicated to him the 
Contents of this Work; I hat he 
could not but wonder extreamly, that 
in the 29th Contemplaticn, the Mo- 
tion of the Harth ſhould be placed 
among Uncertainties, after that the - 
Parallax of the Annual Motion is ſo 
notoriouſly apparent in the Phenomena 


of Comets, &C. 


Bur I forget, my LORD, that 
Jam waſting thoſe precious Minutes 
which your Lordſhip employs ſo 

uſc- 


A: The Dedication. 
uſefully in the Service of your King 


and Country : That you may long 


employ them fo, 1s the ſincere and 
hearty With of, 


My LORD, 


#eſtm. May 13. 
1718. 


7 Your Lordſhip's 
Moſt obliged, faithful 


and moſt humble Servant, 


J. CHAMBERLAYNE: 
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FROM 


The Reverend Mr.Delagulicrs* to 
John Chamberlayne, Eſq; re- 
lating to the following 1 reatiſe. 


SE HAVE read your Tranſlation of 
Dr. Nieuwentyt's excellent Trea- 
tiſe; and highly approve your De- 
1 N ſign of Publiſhing it, as it will be 
of great Service to Religion and Philoſophy. 


Tu Doctor's Reaſon that he gives for 
writing his Book in Dutch (namely, that a 
great many Atheiſtical Books having been 
written in that Language, he choſe to confute 
the Oppoſers of a Providence in the ſame 
will be as powerful a Motive for the zranſlat- 
ing it ints Engliſh 3 ſince we have not been 
behind-hand with our Neighbours in publiſh- 


ing 


* 


Now Doctor of Laws, 


A Letter from Mr. Deſaguliers 


ing the impious Conceptions and blaſphemous 
Raillery of our Scoffers at Religion. If ſuch 
of them as had been able, had publiſh'd their 
crude Notions inany of the learned Languages, 
their Books wou'd have needed no Anſwer, 
their Readers wou'd have deſpiſed them : But 


their Proſelytes are gain'd among the Weak 


and Ignorant, or ſuch conceited Debauchees 
as are glad to be ſupply'd with Means of de- 
fending their Immoralities, by attacking Reli- 
gion with a ſhew of Wit and Argument. 


WHEN an Atheiſt has the Impudence to call 
himſelf a PHiLoSoPHER, ſome well- 
meaning Perſons that have not much look'd 
into Nature, are apt to be prejudic'd againſt the 
Study of it; as if the Philoſophy and vain De- 
ceit, againſt which the Apoſtle has warn'd 
us, had been the Contemplation of the Works 
of the Creation : Whereas it was only the So- 
phiſtry ofthe Schools, contriv'd to diſguiſe Er- 
ror, and defend the Syſtem of the ſuperſtitious 


Heathen Divinity. 


He that reads Niewentyt will eaſily ſee 
that a Philoſopher cannot be an Atheiſt; and 
if it were true, that a Smattering in Phyſics 
will give a proud Man a Tincture of Atheiſm, 
a deep Search into Nature will certainly bring 
him back to a Religious Senſe of God's Wiſ- 
dom and Providence, 8 


THo' 


— 


to John Chamberlayne, Eſq; 


Tuo' we have lately had ſeveral very good 
Books upon this Subject, this will not be leſs 
acceptable, becauſe it contains ſeveral fine Ob- 
ſervations annd Experiments, which are alto- 
gether new, as is alſo his Manner of treating 


the moſt common Phenomena ; from which 


he deduces admirable Conſequences in favour 
of a Religious Life. And I think I may ſay 
this for the Tranſlation, thatit will perhaps do 
more Good than the Original; becauſe in giv- 
ing us all his Arguments for Natural Religion, 
you have omitted thoſe which his too eager 
: Zeal made him alſo draw from the Modern 
* Philoſophy for ReveaPd Religion; the Weak- 
* neſs of which latter might give thoſe Free- 
* Thinkers occaſion to triumph, who would be 
ſtruck dumb at Convictions from the former. 
If I can be of any Service in helping you to 
look over the Sheets, you may readily com- 
mand, Sir, 


Your moſt Humble 
And Obedient S ervant, 


Chanxel-Row, 
Weſtminſter, 
Feb, 2. 1717+ 


LT.P, 
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HE Deſign o: Writing theſe Contem- 
 Platicus, is to convince Atheiſts of the 
Wiſdom, Power and Goodneſs of 
oo, the Maker and Ruler of all 
Ihings; and Infdels (who indeed ac- 
knowledge a God, but reject the Authority of 
the Holy Writings) that the Scriptures are of a 
more than Humane Original; and ſo to repreſent 
to both of em THE RIC HT USE OF THE 
CoNnTEMPLATIONOF THE WoR LD. 

The Methods we have made uſe of to prove 
the ſame, are only taken from the modern Obſerva- 
tions, and probable Diſcoveries in Natural Philoſophy, 
without laying down any bare Hypotheſes; ſince 
in the Things of natural Knowledge we have no 
farther Foundation for Arguments than we can 
produce Experiments: Upon which vou may 

conſult the Writings and Plans of the Royal Aca- 
demies and Societies, and of the moſt famous Ma- 


thematicians among them. 
The Reaſon why I have not made uſe of the 


Metaphyficks, &c. will appear in the Preface, Sect. 29. 
While I was writing this, the Arch. Bi/hov of 
Cambray's Book fell into my Hands; and while I 
was. compoſing the Preface I met likewiſe with 
Mr. Ray's Book, tranſlated into French ; and was 
Vor. I. C more- 
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moreover inform'd (tho' I don't underſtand tlic 
Language) that Mr. Derham had publiſhed ano- 
ther Book in Engliſh, wherein he largely proves 
the Being of a God upon the ſame Foundation. 
It was very agreeable to me, to ſee and obſerve, 
that this Way of Proof, which I have always 
eſteemed the ſtrongeſt, was likewiſe embraced by 
fuch Great Men; in which, after all that is writ 
upon it, there ſtill remains abundance of Matter 
to convince the unfortunate Philoſophers of the 
Perte&1ons of their Great Creator; and there will 
ſtill remain enough to lateſt Poſterity. 

The Manner of proving the Divinity of the Holy 


Seripture from natural Phanomena or Appearances, 


which we here ſet before you, has not, that I 
know, been ever done before in ſuch a Method. 
hope, however, that the ſame may be of Uſe 
both to the Atheiſt and Infidel, becauſe both thoſe 
are wont chiefly to exerciſe themfelves in the 
Study and Knowledge of Nature. 

The general Method of convincing both of 
em, is more Jargly repreſented in the following 
Preface, Sec. xxix, xxx and xxxi. 

I write in the Low-Dutch Tongue, to the End 
that I may be more uſeful to my own Country- 
men; and eſpecially, becauſe that Tongue has 


been often abuſed in Publiſhing and Diſperſing 
Atheiſtical Books. 


The Order we follow can in ſome Manner be 


icarned from the Heads or Contents of this Work; 
rho' I have not confined my ſelf very ſtrictly to 


that which has been purſued by many others upon 
the ſame Subject. 


Thoſe who will read this Work as an Experi- 
mental Account of the Knowledge of Nature, muſt 
not be offended at what we call the Convictions, 
which they frequently meet with, becaufe our 
Deſign was not to write a Body of Phyficks = 
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but to bring the Erroneous into the right Way ; 
and by turning their Thoughts, after this manner, 
to the Knowledge of Nature, to lead them on to 
the true Notions of the Deity. 

The able Mathematicians may perhaps think, that 
I ought to have propoſed the Experimental De- 
monſtrations, for Inſtance, of the Power of the Mu- 
ſcles, and of the Hydroſtatical Laws in Fluids, &c. in 
a more Mathematical Manner, or elſe barely 
related them without any farther Proofs, and 
ſo to have made the ſame Concluſions, with- 
out ſo much Trouble, and ſo many Figures : But 
they muſt be pleaſed to know, that I have de- 
duced thoſe Demonſtrations as far as it was poſ- 
ſible for me, by Experiments only, and not as the 
Mat hematiciam are uſed to do from Eftabliſh'd Laws 
of Nature, to the End that I might be the better 
underſtood by ſuch as know little or nothing of 
the Mathematicks, I was indeed at firſt of a dif- 
terent Opinion, and had already prepared the 
whole Work without any Figures, and without 
Proofs, the Grounds of which were nevertheleſs 
very obvious to Mathematicians. But foraſmuch as 
a certain Learned Gentleman, and after him ſeve- 
ral others objeced, that if I did proceed in ſuch 
a Method, many would think that what I ſhould 
advance in ſome Caſes, was more incredible than 
true ; and that in ſuch great Matters one ought to 
bring at leaſt as much Proof as would be neceſſary 
ro confirm the Truth of one's Poſitions : I have 
therefore choſen to go on in that Way. This has 
likewiſe been the Reaſon why this Work, which I 
was forced to enlarge and alter in every Part al- 
moſt, has ſeen the Light ſeveral Years later than 
it ought to have done, eſpecially ſince my other 
Affairs have continually obſtructed the ſame. 

They who upon good Grounds do acknowledge 


4 God, and the Diyine Origin of rhe Holy Scri- 
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ptures, will here find ſufficient Proofs of their 
Confeſſion ; and thoſe who are weaker, may like- 
wiſe, I hope, be confirmed in thoſe Truths a- 
gainſt any Temptations. | 

But before I conclude this Addreſs to my Rea- 
der, I muſt entreat thoſe unhappy Philoſophers, 
thoſe wavering and doubtful Ferſons, thofe Infidels, 
and much to be lamented ſtrong Minds, tor whom 
this Work is chiefly calculated, that they would 
come prepared to conſider the ſame, not ſo much 
with an acute, as with a ſerious Judgment, and 
decent Reſpe& for ſo momentous an Enquiry ; and 
not ſo much to obſerve what Difficulties may 
occur in ſome Particulars, as whether there is not 
ſomething in ſuch a Number of Things as may 
ſerve to convince them of the Perfections of their 
Maker, and of the Authority of his Word. If 
they proceed in the firſt Way, the ſtrongeſt Proofs 
will be of no Uſe to them ; but if they fall into 
the latter, one ſingle Fact weighed by a Mind in 
earneſt, and diſpoſed to learn, may, by G ov's 
Bleſſing, convince them of their Errors. 

The Thetical Way, which is only made uſe of 
here for their Conviction, muſt not appear imper- 
fe& to them, as if it did not ſufficiently confute 
their Sentiments; but let them compare it 
with their own Poſitions, and judge themſelves, 
whether a Proof deduced from certain and actual 
Experiments, which is the Caſe here, ought not 
to be more convincing, than that which is ground- 
ed upon naked Ideas; which, without any actual 
Experience to ſupport them, are arbitrarily ad- 
vanced for Notions of things really exiſting; and 
that their Philoſophy is only built upon this latter 
Foundation, they themſelves muſt know. Accord- 
ingly, the Sophiſtical Arguments of thoſe Atheiſts, 
and the not on'y falſe, but horrible Conſequences 
flowing from their Opinions, have been already 

i fully 
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fully expoſed by divers eminent Perſons, to whoſe 
Writings we refer you, 

If there ſhould be any thing among all theſe 
Contemplations, in which, according to the Opi- 
nion of the Reader, I may have been miſtaken, 
and have not rightly repreſented the Properties of 
the Natural Phanomena, let him paſs it over, 
ſince he will not be able to ſay the ſame of all 
the reſt; and in caſe he allow one ſingle Proof to 
be ſtrong enough among ſo many as are here 
brought together, or of thoſe whereof the farther 
Contemplation of the World may yet ſuggeſt a much 
greater Number to him, that alone will be power- 
ful enough to convince any Man that argues ra- 
tionally, of the Being of a God, and of the great 
Origin of his Word; fince one Demonſtration 
proves as ſtrongly as ſeveral, though more do 
ſtrengthen the Conviction. 

Neither let the Quotations of Scripture-Texts, 
in theſe Diſcourſes, make you reject the whole 
Work without reading it, as many are uſed to do 
when they meet with them in any Books, ſince 
the Divinity thereof is not here ſuppoſed but 
proved; and that ſome of them ſerve to ſhew the 
Wiſdom and deep Knowledge in Nature of him 
that inſpired them ; and others, to convince you 
that no Man, tho' never ſo underſtanding, nor 
any Impoſtor tho' ever ſo cunning, either for Poli- 
tical Reaſons, or otherwiſe, was capable to pro- 
duce in thoſe Times ſuch things as we find written 
therein, from whence you may eaſily conclude 
who has been the Author of them. 

Let not the Atheiſts and Unbelievers conceive 4 
Prejudice againſt this Work, ſince they may learn 
not only from the Title, but from thoſe ſincere 
Aſſurances we hereby give them, that we did not 
write it out of the leaſt Hate or Contempt of 


them, but from a hearty Sorrow for their 
6-3 miſerable 
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miſerable Condition, and only in order to their 
Converſion ; for which Reaſon I have commonly 
made them themſelves the Judges of the molt 
part of my Concluſions: I therefore only intreat 
them that they would paſs their Judgment upon 
what is here ſubmitted to it, without that deplo- 
rable Reſolution taken up by many of thoſe 8 
call themſelves Strong-Minds, or Free-Thinkers, not 
to acknowledge the Bring of a God. 

One of theſe Poſitions muſt be irrefragably true 
(it being impoſſible to lay down a Third) either 
that, according to their Opinion, all Things in the 
World are govern'd by Chance, and by neceſſar y 
Laws, without the Intervention ot an Intelligent 
Being, and that the Chriſtian Bible 1s compoſed by 
Cheats and Impaſtors, who had no other View but 
their own Advantage; or elſe, that the Holy Scri- 
pures are given by a God that Governs the World, 
and who will require an Account from thoſe 
Creatures whom he has endued with Reaſon, how 


they have uſed the ſame. Let them therefore con- 


ſider how much it imports them not to be miſtaken in 
*hoſe things whereon their eternal Welfare or Miſery 
depenas ; and let them judge whether it be not at leaſt 
as true, that they and the World are made by a wife 
God, as that a Clock, or any other ingenious Piece of 
2 orkomant p, does prove the Skill of the Maker. Upon 
all which, it they ſeriouſly contemplate, they will 
tremble at their own Notions: And ſince it is a 
Matter of Fact, and not a meer Speculation that 
is in queſtion, and ought to be examined, whe- 
ther it be not neceſſary to enquire into the Things 
themſelves, without relying upon naked and 

atheiſtical Notions ; "tis for this End theſe Con- 

remplations are written. May the Almighty Go Dd, 

who alone can over-rule our Minds and Thoughts, 


enforce theſe and other Proofs, in which the 
whole World abounds! 
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SECTION I. The true Difference between Atheiſts, 
and thoſe that fear GOD. 


T is hardly credible, that there were 
ever any Men, who had not quite 

YE FUE loſt their Underſtanding, ſo fooliſh 
<p and unreaſonable as to deny an Eter- 
ME nal and Self-exiftent Being, and to main- 
tain that there has been a perfect State of Hanity 
or Nothingneſs, in which there were neither Crea- 
tor Or Creatures, for even the moſt Famous among 
the Ancients, and . Spinoſa himſelf among the 
Moderns, tho* they may juſtly be rank'd with 
the Atheiſts, have yet acknowledged an Ererua! 


Being. 
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The great Difference therefore between Atheiſts, 
and thoſe who conteſs and fear a God, is not whe- 
ther there be ſuch a Being, which from all Eter- 
nity has ſubſiſted by himſelf (tor that is owned 
by them all, at lealt by all that I have ever heard 
of) but whether this Eternal Being is alſo Mie, 
Powerful, and Merciful ; and whether He has made 
all things according to his own Pleaſure, for cer- 
tain Ends and Purpoles, and docs continually di- 
rect and govern the ſame. 

It is true indeed, that thoſe miſerable Wretches 
find themſelves obliged, in ſome Manner, to 
confeſs his Power, were it only from their daily 
obſerving, with their own Eyes, what great Bo- 
dies are moved in the Heavens with an unſpeak- 
able Swittneſs ; and perhaps allo, they might own 
his Goodneſs and Mercy, it we allow them to ex- 
plain 1t in their own Senſc, and to aſcribe the 
Goodneſs of this Being only to the happy Qua- 
lities of Things, making uſe therein of their own 
Underſtanding, by which they think they are able 
to convert moſt Things that occur to them in 
the World to their own Advantage, and to ren- 
der them ſubſervient to their own Neceſſities 
and Pleaſures: But with great Difficulty will 
they allow, upon their Principles, that this Eter- 


nal Being is Wiſe, and orders all Things accord- 


ing to his own good Pleaſure; becauſe ſuch a 
Conceſſion would be entirely inconſiſtent and con- 
tradictory, as well to a meer Chance as to all the 
unknown Laws of Nature and Neceſſity. This is alſo 
the only Foundation of their continual Uneaſi- 
neſs and Terror; ſince if this Being is Wiſe, 
and knows that they endeavour blaſphemouſly to 
rob him of his Attributes and Perfe&ions, they 
may eaſily conclude what will be their Reward 
hereafter. 

That 
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That this was likewiſe the old Queſtion in for- 
mer Ages, may be inferr'd from the Writings of 
Cicero about it; where the Diſputations of the 
Philoſophers, by him introduc'd, do not ſo much 
turn upon the Exiſtence of a God (meaning thereby 
ſuch an Eternal Being) as concerning the Nature 
of the Gods. It may therefore ſeem ſtrange, per- 
haps, to thoſe who from their Youth upwards 
have been ſo happy as always to acknowledge 
and reverence G op, for their Almighty Lord, 
Maker, and Preſerver, out of a Conviction of 
his adorable Perfections, to hear that there can 


be found a Set of Men, who owning an Eternal 


Being, or the Exiſtence of a God, do neverthe- 
leſs conſider him as deprived or diveſted of the 
above-mention'd Attributes: And yet that both 


the former and latter Times have ſwarmed with 


ſuch deplorable Genius's, is too well known to fill 
this Book with the Relations of them. We ſhall 
therefore ſatisfy our ſelves with acquainting the 
Reader, that the following Contemplations are ex- 
preſly calculated to bring theſe unfortunate Men, 
if it be poſſible, to better Thoughts. 


SEC r. II. In order to bring Atheiſts to Reaſon, it is 


neceſſary to inquire into the Cauſes and Remedies of 
Atheiſm. 


Tn ar we may therefore take the true Me- 
thods to arrive at this great End, it ſcems neceſ- 
ſary in the firſt Place, ſeriouſly to enquire what 
are the real Cauſes that many fall into ſuch de- 
plorable and irregular Opinions concerning this 
Tremendous and Eternal Being ; and when we 
have come at the Knowledge thereof, to find 
proper Remedies to prevent the ſame. 

But the Reader is deſired to take Notice, that 
we do not intend to treat of this Matter in its 

utmoſt 
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utmoſt Extent ; we ſhall ſatisfy our ſelves only 
to collect ſuch of the Cauſes ot modern Atheiſm, 
which we have experimentally obſerved to pre- 
vail over the Minds of theſe Impious Diſpu- 
rers, and from thence ſuggeſt ſuch Means, as the 
ſame Experience has taught us to apply with 
good Succeſs againſt this deplorable Evil. 


Scr. III. The Firſt Cauſe is Inordinate Self- 
| Love. 


Tux firſt Cauſe therefore, and which moſtly 
prevails in the Nature of Men, is uſually the 
Paſſion of tos extenſive and inordinate Self- Love. 

From hence only it is that Men deſire to gra- 
tify their Inclinations, and to be in Subjection to 
no body; and if they cannot be exempted alto- 
gether from the latter, they wou'd have it be no 
other kind of Subjection than what is agreeable 
ro their Carnal Appetites. Wherefore, hcaring 
that there is a G 0D, and that he is Juſt and Holy, 
and will be obey'd by them in all Things, and 
will certainly puniſh thoſe his Creatures that re- 
taſe to acknowledge his Power, they earneſtly 
wiſh to be entirely freed from it. 

This induces them to turn a deaf Ear to- 
wards all the Convictions of ſuch a Being ; and 
foraſmuch as their Conſciences, in ſpight of all 


their Endeavours, will not ſuffer them to beeaſy, 


they are continually ſeeking out for Arguments, 
whereby they may perſwade themſelves of the 
contrary ; and ſo ſtifle the dreadful Remorſes of 
uch their reſiſting Conſciences. For theſe Rea- 
ons did the blind Heathens aſcribe to their Gods, 
Paſſions and Inclinations like thoſe which they felt 
in themſelves; pretending that thoſe Gods de- 


lighted in Drunkenneſs, Fornication, Adultery, and 
other irregular Affections. 


To 
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To look for no farther Proof of what has been 
advanced, let every Man who has been ſo unhap- 


py as to hunt for Arguments to darken and blot 


out of his Mind the Knowledge of the Per- 
fections of his Creator, retire into himſelf, and 
examine, whether if that which is received by 
Chriſtians for the Word of God, and in which 
his Will 1s contained, ſhould allow him to aban- 
don himſelf to all his Inclinations in this Life, 
and ſhould promiſe him the Enjoyment of the 
like Pleaſures through all Eternity, he would not 
endeavour with as much Zeal and Diligence to 
find out Reaſons whereby to convince himſelf, 
and every Man beſides, that there is a God, and 
that the Bible is his revealed Word, as he now 
Attempts to make himſelf and others believe that 
the ſame is falſe. There is, however, an innate 
Defire in every Man to become happy : Does he 
expect to find this in the Knowledge of a God? 
then will he extend his Defires that way : But 
perceiving, that by the Acknowledgment of a 
Supreme Holy Being, he would conſequently be 
obliged to renounce his ſinful Pleaſures, he will 
wiſh that there was no ſuch thing as ſuch a God; 
tho' he dares not own he ſame, leaſt he ſhould 
be found out by others for what he really is, a 
miſerable Atheiſt. 

I appeal for the Truth of what I have here 
ſaid to thoſe Men who have ever lived in theſe 
ſad Doubts and Uncertainties, and in the mean 


time followed their Paſſions as far as they could, 
without incurring the Puniſhment of the Tem- 


poral Magiſtrate, and without Prejudice of their 
good Name or Eſtate, but have at Jaſt attained 
to a better Mind. It is not neceſſary to produce 


Examples of thoſe who after their Converſion 


have openly avow'd the ſame, tho' I could eaſily 
do it, 
SECT. 
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Sect. IV. The Means to prevent this inordinate 
Self-Love. 


Now ſince this whole Miſtake is nothing elſe 
but a Paſſion that hurries them away without the 
leaſt Foundation or Shadow of Reaſon, many of 
this kind of Atheiſts are reduced to the right 
Way, when Gop (who in all theſe Caſes mult be 
acknowledged to be the firſt Cauſe) ſhall pleaſe 

to ſanctify the Means that are uſed thereto ; 
which, beſides the Increaſe of Years, that often 
calms the impetuous Paſſions of Youth, do like- 
wiſe ſometimes conſiſt herein, to wit, that they 
be brought to a right and ſerious Conſideration of 
the Wiſdom, Power and Goodneſs of God, which 
undeniably manifeſt themſelves in the Contempla- 
tion of the World, and the Government of all 
Things in a multifarious Manner, to ſuch as are 
not reſolved to remain wilfully Blind; eſpecially, 
if the corrupt State of themſelves, and of all 
Mankind, and the Vanity of thoſe Things up- 
on which they beſtow the Name of Pleaſure, 
be ſet before them in a proper Light; and eſpe- 
cially that unhappy Condition in which all Men 
would find themſelves, if, according to their own 
Opinion, the World were govern'd either by meer 
| Chance, or by the Laws of blind Fatality. Fi- 
| nally, how dreadful would it be for them in caſe 
their deplorable Notions (for I cannot beſtow a 
better Term upon them, ſince no body can 
prove them) ſhould be entirely falſe. By which 
Conſiderations, a lower Value for preſent, and a 
greater Concern for future Things, would be pro- 
duced in their Minds; which being oppoſed to 
their former Paſſions, might contribute to extin- 
guiſh the ſame, and awaken in them ſuch ſerious 
Thoughts, as ſometimes are alone ſufficient to. 
make them change their Opinions, SECT. 
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Sect. V. The Second Cauſe is inordinate Ambition. 


Tu x ſecond Cauſe of Atheiſm is another Paſ- 
ſion, conſiſting in an irregular Ambition, which ari- 
ſes from the ſame Source of Self-love, by which ſome, 
having once abandoned themſelves to the Defence of ſuch 
unfortunate Sentiments, fancy that they ought therefore 
to paſs with other Men for Perſons wiſer, and of 
greater Under ſtandingt; and ſo they beſtow upon 
each other the Appellation of Eſprits Forts, that 
is to ſay Strong-Minds, or Free-Thinkers; being, as 
it were, deſirous to ſhew thereby, that they 
are ſuch ſtout and couragious Men, as are not 
to be terrified with vain Fears and Bugbears 
(as they term it) like the Vulgar and Childiſh 
People. 

This is one of the higheſt Steps to which 
Atheiſm can attain, and indeed it cannot well climb 
higher; becauſe, when it is once arrived to that 
paſs, it does not only ſlight all Convictions, but 
ſo long as this Paſſion and inordinate Ambition 
continues, compels Men neceſſarily to reject 
them, and conſequently to remain altogether in- 
curable. For whereas the firſt fort of Atheiſm, 
which 1s only founded upon the Enjoyment of 
Pleaſures, may be ſilently oppoſed and conquer'd 
as ſoon as any contrary Arguments begin to make 
an Impreſſion, this laſt has moreover this Ob- 
ſtacle and Hindrance in the removing it, that 
thoſe who have once maintain'd it, altho' they 
ſhould change their Mind, are afraid of loſing 
their imaginary Eſteem, and the Honour of a Su- 
perior Wiſdom and Knowledge, and of being 
henceforwards accounted. by thoſe that know 
them, not only Cowardly and Unconſtant, but 
likewiſe Men of miſtaken Judgments : It being 
commonly the way of theſe conceited Strong- 

Minds 
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minds, or Free-Thinkers, to ſpeak contemptuouſly 
of all that ſee their own Errors, and have Virtue 
enough to forſake them. Now how powerful the 
Fear of Contempt is over ſome Men who have 
a great Conceit of themſelves, we are taught by 
daily Experience in many Caſes; inſomuch, that 
this unhappy Sort of Creatures have been often 
obſerved to break. forth into dreadful Blaſphemies, 
only to give a Proof of their greater Knowledge 
and Penetration, and to avoid the ſuſpicion of 
ſpeaking againſt their Conſciences, and of diflem- 
bling their juſt Fears. 


Stcrt: VI. The Remedy againſt this Evil. 


I nave ſeldom {cen any Humane Means 
made uſe of with Efte& againſt thoſe who will 
not be convinced; ſince this kind of Atheiſm is 
attended, for the moſt part, with great Igno- 
trance; and that thoſe miſerable Wretches who 
are tainted with it, can be ſeldom brought to 
liſten carefully to the Arguments objected againſt 
them; being acuſtomed to anſwer the beſt and 
{trongeſt Proofs with Contempt and a ſcornful 
Smile, not judging them worthy of a better Re- 
turn from their ſuperior Underſtandings. Yea, 
whatever may be the Occaſion of ſuch an ex- 
ceſhve Hardneſs and Stiffneſs of Heart, it is vi- 
ſible that they lie under a dreadful Judgment of 
that GOD whom they have ſo unrighreouſly blaſ- 
phemed ; and ſo far as one may gueſs from Cir- 
cumſtances, do often continue ſo to the End, un- 
leſs the ſame merciful Gon be pleaſed to take 
Pity on them, and make them unconceivable Mi- 
racles of his Grace. 

Among ſuch I knew one, who having been 
adviſed by a Friend (tor he was deaf to all 
other kind of Proofs) ſeriouſly to confider him- 


ſelf, 
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ſelf, his Soul, and Body, and all that happen'd 
in the World round about him, began to per- 
ceive that it was hardly to be believed, that he 
himſelf, and all beſides him, could be made and 
govern'd by any thing but a Being endowed with 
great Wiſdom : So that a little while before he 
died, he heartily thanked his Friend for the 
Counſel he had given him, and deteſting his for- 
mer wicked Thoughts with a Flood of Tears, 
he continued to his Death to beg Forgiveneſs ot 
that Gop, whom all his Life-time he had refu- 
ſed to acknowledge; praiſing, with his laſt Breath, 
the unexpreſſible great Mercy of his Divine Ma- 
jeſty, who had vouchſafed to look upon ſuch an 
abominable Creature (that had deſerved nothing 
but his Wrath and Vengeance) with the Eyes ot 
Mercy. I have known others of this kind, ſome 
of whom have in a harden'd Manner drowned 
themſelves ; others, that have taken Poiſon, and 
the reſt ended their Lives in the utmoſt Deſpair 
upon their Sick-Beds. 


Scr. VII. Concerning the Death of Spinoſa. 


Uron this Occaſion of mentioning the miſe- 
rable Deaths of ſeveral Atheiſts, I cannot forbear 
to take Notice of what has been related, and 
with great Truth, as far as I could difcover, 
touching that of Spinoſa, that he ended his Life 
in Solitude and great Tranquility, without mant- 
teſting any external Signs of Uneaſineſs. This! 
know ſeem'd ſtrange to ſome Weak but Pious 
Men, who had either ſeen or heard of very 
different and moſt dreadful Judgments of Go» 
againſt ſome that had thus denied him; and 
the Followers of this ſame Spinofa, took 
an occaſion from thence to rhink, that the 
Opinions of their Maſter were not fo * 
able 
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able. But for the Satisfaction of the former, 
they ought to be told, that Gop working with 
Freedom, does not always puniſh Sins ſo v.fibly 
in this Life ; and as for the latter, if they have 
been converſant in the Writings of that Atheiſt, 
they may obſerve from thence, that Spinoſa is not 
ſo much to be looked upon for a learned Diſpu- 
tant as for ſuch a ſort of an Atheiſt, who with 
or without Conviction, was reſolved ſimply to 
adhere to his wicked Opinions ; becauſe, as he 
thought, they would make him pals his Lite more 
agreeably. 4 

I would not have it thought that I ſay this of 
him our of Prejudice, but refer to his own Words, 
in his 3ath Letter to the Heer van Blyenbergh ; 
where he ſays, firſt, that he does not underſtand 
the Holy Scriptures, and entirely acquieſces in the 
Suggeſtions of his own Underſtanding ; and then 
(inſtead of proving the Certainty thereof, which 
would have become a true Philoſopher to have 
done upon ſuch an occaſion) he proceeds thus, in 
a very unworthy Manner, to ſpeak to ſome Body 
that is ſeeking after Truth: And aliho what I have 
already advanced concerning the natural Under ſtanding, 
ſhould appear to be falſe ; yet I am happy, whilſt Ten- 
Joy my Opinion, and paſs my Life eaſily, merrily, and 
pleaſantly, without Tears and Sighs, &c. Now let 
wiſe Men judge, whether theſe Words ſhew a 
Philoſopher ſeeking after Truth, or an obſtinate 
Atheiſt that will not be convinced, leaſt it ſhould 
{poil his Mirth. It cannot therefore be denied, 
that Gop may ſuffer a ſtubborn Blaſphemer to 
fall away ſo far, that by perſiſting a long time in 
his Errors, he becomes at laſt entirely blind, and 
ſo remains, till the impending Wrath of Gop 
ſhall open his Eyes. 

It is, moreover, very certain, that to the end 
he might not be diſturbed (I mean Spinoſa by 

| woul 
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would not admit of any Diſcourſe, whilſt he lay 
upon his Sick and Death-bed, with any Body 
about the State of Men after this Life, and the 
Certainty or Uncertainty of his own Opinions ; 
which alſo does not look like the real Convictions 
of a true Philoſopher : For tho* his Judgmenc 
might be ſo weaken'd by the Violence of his 
Sickneſs, that he could not well weigh nor an- 
{wer the Reaſons and Objections that were 
brought againſt him to his own Satisfaction; it 
was nevertheleſs true, upon his Principles, that he 
would not therefore be the more unhappy after 
his Death; but only that he could not have flat- 
ter d and delighted himſelf with the Honour 
5 paſſing for a a greater Free thinłer than other 
en. 5 
Laſtly, I may here add, that one of his moſt 
particular Friends and Diſciples (well known to 
me in my Youth) who always adhered to his 
Opinions, and maintain'd them, when he durſt, 
with great Acuteneſs, being a Man of very 
good Parts, lying upon his Sick-bed, and remain- 
ing there in a long Silence and Indolence, in Imi- 
tation of his Maſter, did at laſt burſt out in 
theſe dreadful Expreſſions; Thatthe now believed all 
that he had formerly denied, but that it was to6 late 
for him to hope for Mercy. This was related to 
me, concerning the dreadful End of this Mau, 
with all its Circumſtances, by a certain learned 
Gentleman, who knew that I having been ac- 
quainted a great many Years with the Opinions 
of that unfortunate Creature, and hearing of his 
Death, ſhould be defirous to be informed of the 
Circumſtances thereof. | 5 
Now whether the Followers of Spinoſa, after 
having well conſider'd all that has been ſaid con- 
cerning the laſt End of their Maſter, have any 
Grounds for their Indolence and Indifferency; I 
Vor. I. * leave 
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leave it to themſelves to conſider; provided they 
will do it without Paſſion and Partiality. 


Sect. VIII. The third Cauſe is Ignorance. 


A Tump Cauſe of theſe deplorable Opinions 
ſeems to be, in ſome Men, a downright Ignorame. 
Accordingly I have met with ſome, who having 
never exerciſed their Underſtandings in examin- 
ing Matters, have blindly followed their Incli- 
nations in all things, ſo far as their Opportuni- 
tics, which were few enough, would give them 
leave; and who being asked, what they thought 
of the World, and of its Beginning? openly de- 
nied that a God had made it. 

I knew one of this ſort, who, after having 
abandon'd himſelf to Drunkenneſs for man 
Years, and paſſed his ignorant and brutiſh Life 
in theſe deſtructive Notions, died in the ſame; 
at leaſt it appeared ſo to them that attended him 
during his laſt Illneſs, and that related it to me. 

I met alſo with another, that might juſtly be 
ranked among the Number of theſe ignorant Per- 
ſons, who, tho' he was outwardly a regular and 
ſober Perſon, yet when he was in the Company 
of thoſe that were not very averſe to his Opi- 
nions, did not ſcruple to ſpeak out plainly, and 
to affirm, that every thing was from Nature (this 
was his Expreſſion) ſo az it is: And when he. was 
preſſed more cloſely to. explain himſelf, alledged 
no other Reaſon, than that it appeared ſo to him, 
and that he could not conceive it otherwiſe ; af- 
fecting, at the ſame time, under this Darkneſs 
and Ignorance, a certain Haughtineſs, as if his 


Sue was much ſuperior to that of 
others. : 


SECT. 
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SECT. IX. Means to prevent this Evil. 


Now, for the Converſion of this Sort of 
Atheiſts, ſince the beſt Metaphyfical Arguments 
make no Impreſſion on them, toraſmuch as they 
do not conceive them, nor will give themſelves 
the Trouble to ſtudy them, nothing ſeems to me 
more uſeful than to ſet before them ſuch Proofs as 
are only founded in thoſe common Experiments, 


obvious to every Man's Sight; 


one of this laſt Sort, who could 
duced to diſcover any Weakneſs 


and I know that 
not eaſily be in- 
or Doubts in his 


Opinions, was thereby obliged to acknowledge, 
that ſuch Proofs made him a little uneaſie. 


Sect, X. The fourth Cauſe is too great a Conceit 
of | one's own Wiſdom. 


Tur Fourth Cauſe of Atheiſm, as far as my 
Obſervations and Experience reach, proceeds 
from a too great Conceit of our own Wiſdom, and 
from an implicit admitting that to be Truth which we 


are wont to deduce from our own 
And ſome Men are apt to ad 
Notions with great Arrogancy, 


Ideas or Notions. 
vance {uch their 
as well concern- 


ing the Divine Attributes and Propertics, as 
abour the ſmalleſt Appearances in the Creatures : 
In ſhort, they except nothing, and pretend to re- 


duce every thing to an infallible 


lity and Impoſſibility, Truth and 
and Evil. f 
This is the moſt dangerous K 


Rule of Poſſibi- 
Falſhood, Good 


ind of all: Firſt, 


Becauſe they deny every thing that they do not 
conceive; and therefore all Divine Revelation 
(which is above their Underſtanding) is not only 


2 


rejected by them, but ridiculed alſo. Secondly, Be- 
cauſe they have the greateſt Opportunity to ſupport 
| | f 


their . 
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their Errors with ſpecious and plaufible Argu- 
ments, and to evade the Force of thoſe Obje- 
ctions that are brought againſt them, which they 


immediately make uſe of as ſoon as their Adver- 


ſary commits the leaſt Overſight or Blunder. 
Thirdly, Becauſe many of them, in their Conver- 
ſation, do aſſume an External Appearance of Mo- 
rality, and other Social Virtues, whereby they 
ſometimes acquire a certain Eſteem with the Ig- 
norant, which may be of dangerous Conſequence ; 
the rather, becauſe divers of them having learned 
the Elements of Euclid, Algebra, and other ſpecu- 


lative Parts of the Mathematicks, paſs amongſt the 
Unknowing for great Mathematicians ; which Title 


does really no more belong to them, than that of 


a great Philoſopher to one that underſtands no- 


thing but a little Logick; ſince People may be very 
well experienced in theſe Idea! or Notional Sci- 
ences, and yet be Maſters of very little, or no 
Knowledge at all, in Things that actually exiſt 
and come to paſs. * 

But we muſt not from hence conclude, that 
ſuch noble Studies do of themſelves lead thoſe 
miſerable Men into ſuch erroneous Opinions ; for 
theſe in many Caſes, open the Way to the Diſcovery 


of the Wiſdom of God in the Works of the Creation, 


to which we could not otherwiſe attain: On the 


contrary, they are exceeding uſeful, unleſs when 


miſapply'd by theſe half-learned Men, who being 


puffed up with a little Knowledge, fancy they 


know every Thing, and deſpiſe all thoſe who do 
not juſt underſtand as much as they themſelves, 
about Lines and Quantities, tho they be much 


wiſer, and more judicious in other Kinds of 
Learning. | 
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Sgr. XI. Spinoſa briefly confuted. 


P 4 
Tu us we find at preſent, that in order to make 
even Atheiſtical Writings to paſs for uncontroverted 


Truths, the Authors thereof have endeavour'd 


to give them the Form of Mathematical Demon- 
ſtrations. A remarkable Inſtance of which may 
be ſeen in the Book of Hinoſa, which has for that 
Reaſon gained ſo much Credit with many of theſe 
unhappy Perſons ; becauſe thoſe who do not 
rightly underſtand the Mathematicks, judge from 
the External Appearances, that whar is laid down 
therein is deduced from juſt Mathematical Prin- 
ciples. 

Perhaps we may hereafter find an Opportunity 
more fully to ſhew the Miſtakes that are there 
advanced under the Name of Demonſtrations, when 
we ſhall compare em with ſuch as are truly Ma- 
thematical. ; 

To ſay a Word or two thereof en paſſant - 

1. There are two Kinds of Objects, about which 
the Mat hematicians do treat or employ themſelves, 
v. Ideas fimply conſidered as ſuch, and Ideas of 
Things really exiſting ; that is, to ſpeak more 
clearly, Mathemgticians diſcourſe either only about 
their Ideas, or elſe about Things that are really 
exiſting out of their Ideas. 

2. The firſt Manner is ſeen in the Speculative 


| Geometry, ſuch as the Elements of Euclid, Algebra, 


c. where they conceive a Point as ſomething 
that has no Parts, a Line without Breadth, Cc. 
So likewiſe they here conſider Magnitudes, which 
have more than three Dimenſions, &@c. which 
every Body knows are only certain Ways of our 
r having no real Exiſtence out of 
them. 
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3. The ſecond Kind of Object occurs in Aſtro- 
nomy, Opticks, Fc. where things are conſidered, 
which, beſides our Ideas of them, have a real 
Exiſtence in themlclves, 

4- The Foundation of the Firſt, beſides Axioms, 
are Definitions, in which they deſcribe their Ideas, 
without troubling themſelves whether there 1s 
any thing really exiſting that agrees therewith : 
Inſtances of which we have juſt now given. Ac- 
cordingly it is with them a Truth, that the three 
Augles of a Triangle are equal to two Right ones, and 
wou'd (till be ſo altho' every thing in the World 


were circular, and that there were not really ſuch 


a Thing as a Triangle. 

5. The other way is founded upon Experi- 
ments and Diſcoveries, which either they them- 
ſelves, or other credible Perſons make of Things 
which are out of their Ideas, and ſomething more 
than meer Conceptions. Thus a good Aſtronomer 
lays down for the Foundation of his Science, that 
which he, or thoſe whom he can believe, have 
experimentally diſcover'd, namely, that there is 

cally ſuch a Thing as a Globe of the Earth, a Sun, 
a viſible Moon, five Planets, ſome of which have 
their Satellites, or Bodies circulating about them, 
and a great Number of fix d Stars ; but does by 
no means extend his Imagination or Fancy to the 
Suppoſition of other Worlds, and other ſorts of 
Bodies; as for Inſtance, that there are ten Suns, 
a hundred Moons, a thouſand Planets, and a very 
few fixed Stars; of which imaginary Worlds he 
might nevertheleſs bring a great many Proofs, 
which according to the firſt Way of arguing, we 
may allow to be Mathematical enough, but when 
adapted to the Things themſelves, would appear 
to be entirely falſe. | | 

6. Now thoſe that have read and underſtood 
Spizofa, are ſenſible that he only lays down his 
On 
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own Ideas and Notions for the Foundation of 
every thing, which therefore needs not to be 
farther proved here: From whence it may appear 
to every one, that he applies this manner of diſ- 
covering Truths prepoſterouſly to Things really 
exiſting, of which true Mathematicians never make 
uſe, but only about their own Ideas : wherefore 
the whole Series of ſo many Hypotheſes and 
pretended Demonſtrations in Spinoſa's Book (tho' 
he ſhould argue rightly upon thoſe Principles of 
which, however, the contrary may be proved in 
many Caſes) do repreſent nothing elſe to us than 
only the Properties of thoſe Imaginations or Con- 
ceptions which that unhappy Author had formed 
in himſelf; nor can any Man thereby conclude 
any thing more from the Things themſelves than 
an Aſtronomer can do, who advances his own 
Fancies for the true Structure of the Heavens. 

So that from this Miſtake alone the Weak - 
ihe of all Spinoſa's Arguments appear at one View, 
and how little his Way of Demonſtrating agrees 
with that of true Mathematicians. 

\ 


Sect. XII. The Remedies againſt this Fourth Cauſe. 


Bur to return from this Digreſſion. Since theſe 
unhappy Philoſophers aſcribe ſo much to their 
own Underſtanding, and do exert their whole 
Strength to oppoſe the Weight of all Metaphyfical 
Arguments, tho' they are ſupported by ſtrong 


. Reaſons; the only Way that I have ever ſcen uſed 


with Succeſs to overthrow their proud Fancies, 
that they can conceive every thing, and to ſhew 
them the Narrowneſs of their Underſtandings 
(which is particularly neceſſary to their Conver- 
ſion) is this: Let them be brought into a Chymical 
Laboratory, or other Places where Peoplc are wont 
to make Phyſical Experiments, ſuch as are not 
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commonly known to every Body, and let them be 
asked what will be the Reſult of ſuch, or ſuch 
an Operation, purſuant to their own Notions and 
Conceptions? In which, if they miſtake, and 
Things appear quite contrary to what they ex- 
pected, they can have no Subterfuge or Evaſion, 
but will be compell'd to acknowledge, that their 
Underſtandings have been very little converſant 
upon Objects really exiſting: And in caſe they 
themſelves are verſed in natural Experiments, let 
them be deſired to contemplate, without Preju- 
dice, the Manner how every thing they ſee comes 
to paſs, and to think whether the Power and Wiſ- 
dom of the Great Creator and Ruler of all Things, 
does not appear as inconteſtably in them, as the 
Judgment and Skill of any Artificer in the Ma- 
chines that he has invented. | 


Stcr. XIII. The firſt Steps to Atheiſm are Prejudices. 


BESIDES the above-mention'd four Cauſes, 
there do occur to me other Steps or Inducements 
to Atheiſm; which tho' they cannot properly be 
eſteem'd Cauſes, as the former, yet they are uſed 
by many as Steps towards it ; and tho' they do 
not always bring Men to deny, yet they do at 
leaſt tempt them to doubt of the higheſt Truths. 

The firſt Sort of theſe are our Prejudices, ſome 
of which we bring into the World along with us, 
as others proceed from the Slavifhnefs of our Ex- 
ternal Senſes. Thus Men fancy, for Inſtance, 
that the Sun is no bigger than a Trencher, or 
little Diſh, and that its Diſtance from us is very 
ſmall: In the ſame Manner the Planets appear to 


us as little contemptible Things. This being 


deeply impreſſed in our Minds, tempts us to look 
upon the Greatneſs of Gop with very ſmall Re- 
ſpect or Reverence ; ſince from ſuch Appearances 

| | we 
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we judge there was very little Power neceſſary to 
form and govern them: Whereas, if we did 
(as we ought to do) conſider the World in its 
immenſurable Expanſion, the Sun as a Globe of 
Fire, of a moſt amazing Bigneſs, and the Planets 
as ſo many thouſand times bigger than this 
whole Earth, they would excite in us quite 
other Sorts of Conceptions, and make us ſtand 
abaſhed at the great Power of our adorable Crea- 
tor and Ruler. 

Another Prejudice, which hinders us from ob- 
ſerving the Wiſdom of Gop in the Direction of the 
viſible World, is, that when we cannot ſee either 
Bodies or Motions, we are preſently apt to fancy 
that there 1s nothing either of Body or Motion 
but what we can ſee with our own Eyes; for 
believing that that which is in Reſt will always 
remain ſo, and that nothingelſe is requiſite to con- 
tinue it, it ſeems to us as if neither Power nor 
Direction were neceſſary thereto; and that Fancy 
inſenſibly leads us either to deny altogether, or 
at leaſt hardly to acknowledge any Divine Provi- 
dence in thoſe Things and Places. Thus do many 
imagine, that in a Chamber, for Inſtance, which 
is full of Light and Air, all Things are ſtill and 
quiet, and conſequently that there is no Want in 
that Place of any Power and Wiſdom to preſerve 
us from Accidents: But if one were to repreſent 
to ſuch Men the incredible Strength of the Air ſur- 
rounding them, and that without the Intervention 
of a Wiſe and Powerful Being, which continually 
reſtrains its reſiſtleſs Violence by a Counterpoiſe 
and Ballance of Force, they would be crufhed to 
Pieces in an inſtant: And ſo if they were made to 
conceive the terrible Motions of Light, which 
unleſs it were govern'd by certain Laws, by which 
its Rays are ſeparated and ſcatter'd, would, in 
the Space of a few Minutes, put this whole Toke 
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of the Earth in a devouring Conflagration; who 
could doubr, if he had the leaſt Spark of: Reaſon 
in him, that he has not from hence the juſtelt 
Cauſe imaginable to praiſe and extol the Great- 
neſs, Power and Wiſdom of a Gov, who only pre- 
ſerves us from all thoſe Danyers, and hinders us 
from periſhing in ſo miſerable a Manner ! 


Scr. XIV. The Means to cure Men of theſe 
Prejudices. 8 


No w in order to be cured of theſe Prejudices, 
we are taught by what has been already ſaid, that 
it is neceſſary to enquire experimentally into the 
true State and Nature of Things, and afterwards 
to form a right Notion of them from thoſe Proofs 
which are drawn from undeniable Experiments, 
and frequently to meditate upon the ſame ; this 
will make us, as it were, feel with our Hands 
the Power of the great Ruler of all Things, if 
we do but carefully attend thereto. f 


Scr. XV. The ſecond Step, the abſurd or wrong 
Manner of deſcribing Nature. 


Tu ſecond Inducement or Inlet to Atheiſm 
(tho' upon many Occaſions it is in itſelf uſeful 
and neceſſary, but by an imprudent Application 
ſerves to corrupt Mens Underſtandings) is an al- 
ſurd and falſe Manner of Philoſophifing, or rather f 
Inſtrutting any one in the Knowledge of Nature; un- 
der which Head I refer, in the firſt Place, to ſuch 
ſort of Books as perhaps are not written with an 
evil Deſign, but which, however, if you will 
believe the Authors themſelves, pretend to give 
a true Notion of the whole Frame and Conſtru- 
ction of the World, and of all its vifible and 
inviſible Parts without Exception; n 
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after their Manner, with as much Aſſurance as 
if they had been preſent, and were Gop Ar- 
MIGHTY'S Cabinet Council, how he made the 
World, how he pur all Things together, and how 
he has produced and continued the Motion there- 
of; and ( which I have often been ſurprized to 
hear from the Mouths of ſuch as were otherwiſe 
Men of good Senſe) even how every thing be- 
tween the Circumference of the ſtarry Heavens, 
and the Centre thereof, were made in the Begin- 
ning of the World. 2 0 

No w, if ſo be that any Man ſhould fall into 
ſuch an unhappy Opinion, as to receive for Truth 
all that he finds written in ſuch Books, how can 
he do other wiſe than believe, that there was no 
more Wiſdom requiſite to bring this glotious 
Frame of the World into ſuch a beautiful Order 
as we ſee it, and to continue it in the ſame, than 
what the Authors of ſuch Books were Maſters of? 
And how far this may in time miſlead a great 
many young and unexperienced Perſons, and di- 
vert them from that Wonder and Reverence 
which is due to the endleſs Wiſdom of G ov, it 
is eaſie to imagine, and ſome have found by fatal 
Experience. ; 


Stcr. XVI. The Inconveniencies of Deducing every 
Thing from an Hypotheſis. 


To this wrong Way of Thinking may be aſcri- 
bed the Manner of Deducing all the Phenomena of Na- 
ture from a certain Hypotheſis. Now it will be very 
eaſie to ſhew, how many Occaſions of falling into 
irreverent Thoughts of Go »'s All-ruling Provi- 
dence this imaginary manner of Philoſophiſing fur- 
niſhes Men with; fince ſome Underſtandings ob- 
ſerving that it coſts them more Pains to compre- 
hend any notable Mathematical Propeſition, 5 to 

O. & 


xxvii The PREFACE. 
ſolye an Algebraical Queſtion, than to repreſent to | 
themſelves the Cauſes and Operations of all that 
belongs tothe viſible World, upon the Foot of ſuch 
an Hypotheſis ; the great Work of the whole Crea- 
tion appears to them more eaſily to be conceived 
than ſome of the Inventions of the Mathematicians. | 
From whence therefore a tacit Conſequence is de- N 
duced by little and little, that towards the Con- 
ſtruction and Government of the Heavens and the 
Earth, leſs Wiſdom is required than what many | 
Perſons, whom they look upon to be great Mathe- & 
maticians, are really poſſeſſed of; and this does 1 
proportionably diminiſh the Reverence which” 
they ought to have for the Wiſdom of their Great 
Creator ; the Loſs of which is oftentimes one 
Stone of Offence, upon which ſome of my Ac- 
uaintance have firſt ſtumbled, and afterwards 
allen. 
Thoſe who have been intangled in ſuch a La- 
byrinth, are wont zealouſly to engage themſelves 
yet farther therein, and, againſt all the Convictions 
of contrary Experiments, to ſupport their Hypo- 
theſes with all their Might ; perſwading them- 
ſelves with a ſecret Pleaſure, that without be- 
ſtowing any Trouble or Charges upon Trials, their 
own Hypotheſes will ſerve them for a true Key 
to open the moſt hidden Secrets of Nature: And 
to the end that they may not be brought into any 
Doubtings concerning the ſame, from this Ob- 
| ſervation, that there may be more than one Hypo- 
theſis, from which the ſame Effects are deducible 
(as is known in Aſtronomy and other Caſes) many 
of em are accuſtomed to lay down this Maxim, 
That an Hypotheſis may be ſafely maintained to be the 
moſt true, becauſe is is the moſt ſimple : Which Argu- 
ment is of much the ſame Force, as if any one 
ſeeing a Watch going in a Chamber, pretends to 
have rightly proved, that the ſame is moved by a 
Weight, 
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Meigli, and not by a Spring, becauſe the for- 
mer of theſe appears to be the moſt plain and 
ſimple. 

Finally, this Hypothetical Philoſophy is ſo 
much the more prejudicial, that it neceſſarily 
obliges Men to fancy that they have attained to 
a fundamental Knowledge of even the moſt prin- 
cipal Things that occur in Nature; fince every 
one muſt expe& to be look'd upon as a compleat 
Fool, in caſe he preſumed to find out an Hypo- 
theſis which was proper to account for Phœno- 


mena wholly unknown to him ; foraſmuch as 


any Alteration in the Phenomena mult likewiſe ne- 


ceſſarily produce Alterations in the Hypothefis ; and 


this cannot be done without occaſioning too mean 


an Opinion of the Works of our Great Creator, 


and even of the Creator himſelf. 

To diſentangle themſelves out of ſuch a La- 
byrinth, more Pains are requifite than a Man 
who has never tried it can perhaps imagine ; 
eſpecially, if ſuch Perſons be pretty far embarked 
in theſe Studies. Every one who has had the 
Trial of it, knows how mortifying it is to give 
up an Hypotheſis which he has believed and main- 


tained for many Years to be true, upon which he 


has pored and meditated ſo many Nights, with 
which he has blotted ſo much Paper, and for the 
ſake» of it, ran thro' ſo many Books; and, laſtly, 
by the help of which, he fancies to himſelf, that 
he is arrived to the Top of all Wiſdom, or at 
leaſt, that he ſhall ſoon reach it. He that has a 
mind to ſee an Inſtance thereof, let him peruſe 


the Preface to the Anatomy of the Brain, by the 
Learned Dr. Willis. | 
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S ECT. XVII: The Remedies againſt this Evil. 


Now, in order to prevent the being ſeduced 
by this manner of Phiioſophifing by Hypotheſes 
only, it is firſt neceſſary, that Men ſhould not 
dwell too long upon thoſe ſpeculative Studies, 
tho' they ſhould ſilently flatter us with the Fruit- 
fulneſs of ſuch Hypotheſes, and the Repreſenta- 
tion of the Greatneſs of our Underſtanding ; bur 
we ſhould give ourſelves up to actual Experi- 
ments, not enquiring into the Opinions of Men, 
but into the Nature of Things themſelves ; and 
ſatisfy ourſelves. of the Power and Wiſdom of the 
adorable Creator, after a quite different and more 
poſitive Manner, and learn how great is the dif- 
ference between knowing any thing Experimentally, 
and gueſſing at it Hypothetically. | 


Sz cr. XVIII. Another Remedy, 


ANOTHER Way whereby we may ſecure our 
| ſelves againſt the Evil Conſequences of theſe kind 

of Studies, is, when we are asked about Things 
of which our Ideas are not ſufficiently clear, to 
anſwer calmly, and without bluſhing, 7 know not; 
and by no means pretending by this, or that un- 
certain, or undemonſtrated Hypotheſis, to give 
an Account thereof, for fear of loſing the Reſpect 
that belongs to us. This will prevent the natu- 
rally high Conceptions which we have of our own 
Underſtanding, from throwing Dult in our Eyes; 
and it is the true Means to make us think humbly 
of ourſelves, and to contemplate with Wonder 
the Works of our great Creato . 

I know very well how hard a Thing it is for 
one who has an Opinion of the Fame of his own 
Learning, and who has devoted himſelf to theſe 
| Studies, 
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Studies, to be brought to a frank Confeſſion, that 
there is ſomething which he does not know ; the rather, 
becauſe this or that Hypotheſis may ſeem, always 
to furniſh him with a Back-door to evade ſuch an 
Anſwer. But tho” this be a little ſhocking at firſt, 
yet the Man who 1s truly knowing, will ſoon 
bring himſeif to confeſs, that there is ſuch a 
Thing as an Eruditum Neſcire, or a Learned Ig- 
norance, wiz. in ſuch a one, who knowing at 
firſt what Great Men have pronounced about a 
certain Thing, yet can ſhew experimentally, that 
their Opinions are not to be received for Truth; 
and being himſelf asked about it, confeſſes hi 
Ignorance without Reluctancy. This will by no 
means leſſen the Eſteem which he has acquired 
by his Learning in the Opinion of wiſe Men; 
and yet will produce this Fruit, that quite diffe- 
rent from many unhappy Atheiſts, who fall into 
Error, thro” a Conceit of knowing all Things, 
he will acknowledge, that the Wiſdom of Gop, 
as it ſhines out in the Phœnomena of the World, 
does far ſurpaſs his own weak Underſtanding. 


Secr. XIX. The Uſe of Hypotheſes. 


WI would not, however, that Men ſhould be- 
lieve from hence, that we reje& all Hypotheſes 
as quite unneceſſary ; ſince, if they be properly 
uſed, they are of great Service in many Caſes ; 
not only becauſe they reduce the Thoughts of an 
Enquirer into a more regular Compaſs, and hinder 
them from rambling out too far; but chiefly, be- 
cauſe they are of a particular Advantage in di- 
recting the Judgments of young People, and ſet- 
ting them a Pattern how they may afterwards 
Diſcourſe and Argue from Experiments ; provided 
it be done with ſuch Prudence and Caution as 
may lead them to make a juſt Diſtinction between 


the 
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the one and the other : Wherefore, it 1s com- 
mendable enough in thoſe Perſons whoſe Deſign 
and Duty requires them to direct Youth in the 
Courſe of their Studies; | 

Before I proceed to any thing elſe, I can't 
forbear adding in this Place, that in reading the 
Works of thoſe Philoſophers who pretend not 
only to deſcribe the great Univerſe, even to the 
ſmalleſt Parts of it, with ſo much Aſſurance, but 
do likewiſe undertake to account for, and make 
known to the World the Original and Principle 
of all Things, I have often thought, that if 
thoſe Gentlemen had not had more and better 
Opportunities of diſcovering how a Human 


Creature is born or produced than how the 


Univerſe or this Globe of the Earth are made; 
what ſtrange and abſurd Hypotheſes would 
they have advanced upon this Subject; and 
without ſucceeding or gueſling right in any one 


of their numerous Schemes, notwithſtanding 


that every one might perhaps be ſupported b 

as many and as good Reaſons as any of thoſe 
concerning the Univerſe, which have no Foun- 
dation but in the Fancy of theſe Philoſophers : 
Not to mention, that if the real Manner of the 
Formation of a Human Creature, as far as it can 
be known, were laid open to theſe Philoſophers, 
without doubt ſome of 'em would tell us, that 
they could have diſcover'd a more ſimple, and 
conſequently a more probable Hypotheſis there- 
of : And others would imagine that they could 
eaſily prove that the true Manner of ſuch a 


Formation . ought by no means to be admitted; 


namely, that the Fetus can live, like a Fiſh in 
Water, nine Months in its Mother's Womb ; 
for they can demonſtrate by unconteſtable Ex- 
perience, that nobody can live ſo many Minutes 
under Water. They who pleaſe to refle& pon 
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theſe Matters with us, may judge from thence 
how little Dependance there is on meer, tho' 
ingenious and plauſible, Hypotheſes. 


SEkCr. XX. A Third Inducement to Atheiſm, 10 
admit of no Final Cauſes. 


I Do not know whether I ſhould not lay 
down this for another Step or Inducement to 
Atheiſm, viz. the Maxim that ſome have taken 
up and maintained, That in Philoſophifing, no Notice 
16 to be taken of previous Deſigns or final Cauſes. 

I do not here blame thoſe Philoſophers who 
affirm, that in the Study of Nature, where Men 
enquire how every thing J, Acts, and Moves, the 
Contemplation of Final Cauſes have properly no 
Place; and I readily agree, that when one is 
ask'd, How does ſuch a Thing happen ? it 1s ab- 
ſurd to anſwer, That it happens for ſuch an End 
or Purpoſe. But this is nevertheleſs true, that 
if ſuch a Rule 'be admitted without any Re- 
{trictions, it may ſerve to miſlead Men into a 
raw Conception, that all Things are made with- 
out a View or Deſign, and that meer Chance, or 
unknown Cauſes, take place in the World: Yea, 
the Queſtion, Ni any thing happens? or, To what 
End it is ſerviceable? ought not to be entirely 
baniſhed out of Philoſophy, as unworthy of 
great Underſtandings; tho' we ſhould allow, at 
the ſame time, that it does not properly belong 
to that Part of Phyſicks which contemplates the 
operating Cauſes. This, I believe, every body 
will grant, who having enquired into Natural 
Things, has, with Pleaſare, {een the Uſes there- 
of, and the Service which they render both to 
the World, and to Men. 
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the one and the other : Wherefore, it is com- 
mendable enough in thoſe Perſons whoſe Deſign 
and Duty requires them to direct Youth in the 


Courſe of their Studies; 


Before I proceed to any thing elſe, I can't 
forbear adding in this Place, that in reading the 
Works of thoſe Philoſophers who pretend not 
only to deſcribe the great Univerſe, even to the 
ſmalleſt Parts of it, with ſo much Aſſurance, but 
do likewiſe undertake to account for, and make 
known to the World the Original and Principle 
of all Things, I have often thought, that if 
thoſe Gentlemen had not had more and better 
Opportunities of diſcovering how a Human 


Creature is born or produced than how the 


Univerſe or this Globe of the Earth are made; 
what ſtrange and abſurd Hypotheſes would 
they have advanced upon this Subject; and 
without ſucceeding or gueſſing right in any one 


of their numerous Schemes, notwithſtanding 


that every one might perhaps be ſupported b 
as many and as good Reaſons as any of thoſe 
concerning the Univerſe, which have no Foun- 
dation but in the Fancy of theſe Philoſophers : 
Not to mention, that if the real Manner of the 
Formation of a Human Creature, as far as it can 
be known, were laid open to theſe Philoſophers, 
without doubt ſome of em would tell us, that 
they could have diſcover'd a more ſimple, and 
conſequently a more probable Hypotheſis there- 
of : And others would imagine that they could 
eaſily prove that the true Manner of ſuch a 
Formation ought by no means to be admitted; 
namely, that the Fetus can live, like a Fiſh in 
Water, nine Months in its Mother's Womb ; 
for they can demonſtrate by unconteſtable Ex- 
perience, that nobody can live ſo many Minutes 
under Water. They who pleaſe to refle& 3 
| thele 
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theſe Matters with us, may judge from thence 
how little Dependance there is on meer, tho 
ingenious and plauſible, Hypotheſes. 


Stcr. XX. A Third Inducement to Atheiſm, 10 
admit of no Final Cauſes. 


I Do not know whether I ſhould not lay 
down this for another- Step or Inducement to 
Atheiſm, viz. the Maxim that ſome have taken 
up and maintained, That in Philoſophifing, no Notice 
ic to be taken of previous Deſigns or final Cauſes. 

I do not here blame thoſe Philoſophers who 
affirm, that in the Study of Nature, where Men 
enquire how every thing I, Acts, and Moves, the 
Contemplation of Final Cauſes have properly no 
Place; and I readily agree, that when one is 
ask'd, How does ſuch a Thing happen ? it 1s ab- 
ſurd to anſwer, That it happens for ſuch an End 
or Purpoſe. But this is nevertheleſs true, that 
if ſuch a Rule 'be admitted without any Re- 
{trictions, it may ſerve to miſlead Men into a 
raw Conception, that all Things are made with- 
out a View or Deſign, and that meer Chance, or 
unknown Canſes, take place in the World : Yea, 
the Queſtion, Why any thing happens ? or, To what 
Eud it is ſerviceable? ought not to be entirely 
baniſhed out of Philoſophy, as unworthy of 
great Underſtandings; tho' we ſhould allow, at 
the ſame time, that it does not properly belong 
to that Part of Phyſicks which contemplates the 
operating Cauſes. This, I believe, every body 
will grant, who having enquired into Natural 
Things, has, with Pleaſ:re, {een the Uſes there- 
of, and the Service which they render both to 
the World, and to Men. 
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It is true, indeed, that in the Modern Philo- 
ſophy, this is not taught abſtractly from other 
Things; but as in Pneumatics, the Properties of 
Spirits; in Phyfics, thoſe of Bodies; in Me— 
chanics, the Laws of Motion; in Aſtronomy, the 
Properties of the Heavenly Bodies; in Optics, 
thoſe of Light and Viſion are handled ; fo it 
occurs to me, and I think not without Reaſon, 
(if one ſhould treat expreſly about the Deſigns 
and wiſe Ends of the Creator, and ſhew the ſame 
from the State of Things, and from their Uſes) 
that a Scopology, or Study of Eads, would prove 
one of the moſt exalted Parts of Philoſophy, and 
might contribute, not only to convince many 
(who otherwiſe forget Gop) of their Obliga- 
tions, and juſt Gratitude to thejr Great Maker ; 
but likewiſe to render Famous to all Poſterity, 
ſuch as have been diligent and ſucceſsful in diſ- 
covering new Uſes of Things, tho' the Things 
themſelves have been known long before. Thus 
we ſee, that Harvey, in the Diſcovery of the Cir- 
culation of the Blood, found out a Uſe that was 
never before known, of the Heart, Veins, and 
Arteries; ſo did Malpighi, of ſeveral of the Parts 
of Animals and Plants; ſo did Borelli, of the In- 
ſtruments of Motions ; whereby they have all of 
them render'd their Names honourable to future 
Generations. 


Secr. XXI. The Remedies againſt this Wrong 


Notion. 


How much the Experimental Examination 
of the Creatures is uſeful to avoid the Evil Con- 
ſequences of ſuch raſh Principles, the nice and 
exact Enquirers in this Age have ſhewn us; eſpe- 
cially the Anatomiſts, who are wont, to all the 
Deſcriptions they have given us of Bodies, ex- 


p refly 


} 
* 
} 
* 
* 
> 
2 
FA 
3 


WW * 
þ * phos, 
x 2 - 
an, * 2 ET Ty ” ne 2 
* «4.3 5 — 3 * 


The PREFACE. XXXV 


preſly to ſubjoin the Ends and Defigns for which 
they are ſo compoſed, together with their Uſes ; 
and very often expatiate from thence, upon the 
Praiſes of the Miſdom and Goodneſs of that Being 
which has formed them; of which the above- 
mention'd laudable Gentlemen, Harvey, Malpighi, 
Borelli, and a great Number more, are illuſtrious 
Examples. 


Sz cr. XXII. The Fourth Inducement is Diſputes. 


Tur Fourth Inducement, which indeed does 
not of itſelf always beget Atheiſm, but yet inſen- 
ſibly leads to it, and even hinders Men from be- 
ing convinced of the moſt Fundamental and Di- 
vine Truths, is thoſe numerous Diſputes that are 
ſtarted concerning them, and of which there is 
never any end. 

This need not be proved to thoſe that are ac- 
quainted with the Diviſions among the Ancient 
and Modern Philoſophers, who tho' they join 
perhaps on all hands, to defend the Being and 
Attributes of a God againſt Atheiſts, yet do not 
agree in (but frequently reze&) the Arguments 
brought by one another to prove the ſame. By 
ſuch continual Differences, (eſpecially if Paſſion 
and ill Language be mix'd therewith) Men that 
are not ſettled in their Principles, are rendered 
yet more unſtable and doubting ; and there is too 
great a Haadle given to ſuch as deny a God, to 
maintain, with ſome kind of Probability, that all 
that has been ſaid and believed concerning Him, 
is not attended with ſo much Certainty as it 
ought. 


e 3 SECT. 


— 2 aw — 


xxxvj The PREFACE. 


Szcr. XXIII. Means to prevent the ſame. 


Now to the end that we ſhould not be ſub- 
ject to thoſe Diſputes, and that a total Stop may 
be put to them, we ſhall here propoſe a Means, 
which we hope may ſeem proper for that pur- 
poſe; which is ſeriouſly to ſet about enquiring, 
wherein the juſt Characteriſtick, or Mark of the 
Truth or Falſity of a Propoſition or Enunciation, 
conſiſts: For if People did but agree in this one 
Thing, they might, without any farther Caviling 
or Diſputing, judge with Certainty of a Propo- 
ſition, in caſe it was accompanied with the 
right Marks of Truth, that it was True; and 
if it had the contrary Marks, they might pro- 
nounce it Falſe; and again, if thoſe Marks were 
obſcure on both Sides, they would declare it 
doubtful and uncertain. 

But fince it is more to be wiſh'd than expect- 
ed, that the Diſagreement among Philoſophers, 
about the Characteriſticks of Truth, will ever 
be entirely laid aſide; the beſt way that I can 
think of to avoid, and put an end to Diſputes, is 
ro make uſe of ſuch Proofs of the Truth or Fal- 
ſity of a Propoſition, that have their Foundation, 
not ſo much in Arguments, as in undeniable Ex- 
periments, as often as it can be done. 

Men mult be well confirmed in what has been 
here laid down, ſince we have a clear Proof 
thereof in our Modern Phyſicks; it being known 
to every one, at leaſt allowed by the moſt Learn- 
ed, that in order to be aſſured of the Truth of 
a Poſition in this Science, the ſame muſt be de- 
monſtrated by Experiments; and it has been 
found, that the greateſt Men of this laſt Age 
have allowed Experiments to be the only Cha- 
racteriſticks of Truth, and that an end has been 
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put by them to many Diſputes, and that very few 
new ones have ariſen in Natural Philoſophy, which 
have not thereby been quaſhed almoſt as ſoon as 
they appeared. Thus ail the Debates, Whether 
the Blood circulates or not? Whether Water riſes 
in a Pump by the Preſſure of the Air, or not? 
Whether Nature can {..tier a Vacuum, or empty 
Space, or not? and a great many others, about 
which Men have ſo long wrangled, are now en- 
tirely removed by unan{werable Experiments; 
and the Truth of the former, and conſequently 
the Falſity of the latter, are proved even by O- 
cular Demonſtration : And ſince the Motion, or 
Reſt, of the Sun, has not yet been determined by 
any Experimental Proots the moſt famous Aſtro- 
nomers have yet made, that muſt be rank'd 
among thoſe Things that are to be accounted un- 
certain: But of this we ſhall treat more largely 
when we come to the Contemplation of Unknown 
or Undiſcover'd Things. 


Secr. XXIV. The Abuſe of Academical Diſputes. 


Bron I quit the Sabject of Diſputes, I find 
myſelf obliged to repreſent, with great Sub- 
miſſion, to thoſe Gentlemen in whoſe Power it is 
to reform thoſe Abuſes, (in caſe this Book ſhould 
ever have the Honour to be peruſed by them) 
ſomething that may prevent the ſame ; for tho 


Diſputes may have been at firſt eſtabliſhed and 


made uſe of in ſqme Univerſities with a good 
View, and for whetting the Underſtanding ; yet 


they have given occaſion to many to cavil about 


the moſt weighty Truths; inſomuch, that you 
ſhall often hear them in publick Diſputes, argu- 
ing with as little Reſpe& and Humility about 
the Being of a God, as concerning the vaineſt and 
molt frivolous Entia Rationis, or Chymera's of the 
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Brain; and you ſhall ſee them indifferently main- 
taining a Theſis of the Great God of Heaven a d 
Earth, and immediately after diſcourſing of a 
Vacuum, or of imaginary Space; and without any 
diſtinction of Reverence in the one Caſe or in the 
other. This inſenſibly engages them in a ſad Cu- 
ſtom of vainly uſing the tremendous Name of 
Gov very frequently, and without the leaſt De- 
votion, and of making that molt ſupreme and ado- 
rable Being, which ought not to be thought of, 
much leſs named without Emotion, the Object 
of their wanton Speculations. What Evils this 
has been the occaſion of in ſome, 1s very obvious 
to thoſe who have experimented how much that 
Natural Contempt, which they feelintheir Hearts 
(without Reaſon indeed) for Divine Things, has 
been thereby increaſed, 

L leave it to thoſe Gentlemen to whom the Su- 
perintendency over the Univerſities is intruſted, to 
find out Means, according to their great Wiſdom, 
for obviating theſe Abuſes; only, humbly offer- 
ing it to their Conſideration, whether the Weight 
of this great Affair, does not loudly call for an 
Anſwer to the following Queſtions : Firſt, Whe- 
ther it ſhould not be forbid henceforwards, that 
the Name and Attributes of the moſt adorable 
Deity, ſhould be made uſe of only as Means for 
exerciſing young Underſtandings, and furniſh- 
ing Matters for Diſpute, with which Philoſophy 
does, beſides this, ſufficiently abound. Secondly, 
That thoſe Truths, concerning Go p and his Per- 
fections, in the Metaphyficks and Doctrine of Spirits, 
wherewith Youth are to be inſtructed, be not any 
longer handled in Publick Diſputations, but in 
Private Aſſemblies only, and (as it is the Cuſtom 
in Divinity) after having poured out a Prayer to 
Gon, with that becoming Humility and Reve- 


rence which is due to the Great LORD of all 


Things; 
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Things; the rather,becauſe moſt commonly young 
People only (who are of an Age in which the Judg- 
ments are moſt ealiiy byaſz:d or corrupted, and the 
Paſſions do molt prevail) are the Hearers of theſe 
Lectures and Diſputations. By ſuch Means we 
might begin to hope, that the Danger which 
ariſes from this diſreſpectful manner of Diſputing, 
may be hinder'd from taking Root in young 
Minds; and that every body might be convinced 
by, the pious Examples of the Academical Teach- 
ers, and reverend handling of theſe Matters, that 
Learned Men do likewiſe fear GoD; the contra- 


ry to which is maintain'd by many Atheiſts, and 


is one Method whereby they ſtifle the Remorſes 
of their own Conſcience. 


Ster. XXV. The Fifth Inducement, Inattention or 
Heedleſneſs. | 


BESIDES what has been already ſaid, there is 
ſtill ſomething more, which indeed does not carry 
Men into compleat Atheiſm, and yet does very 
much contribute to hinder them trom diſcovering 
Go in his Works; inſomuch, that many People 


do, upon that Account, paſs their Lives without 


obſerving, at leaſt withour being convinced, of 
theſe weighty Matters; and that is a Natural 
Sloth and Careleſneſs, or want of confidering, with pro- 
per Attention, thoſe Things in which the Perfectious of 
the Creator ſhine out ſo brightly. We are all deſirous 
to ſatisfy our Curioſity, and therefore we earneſtly 
contemplate, and oftentimes enquire into the 
Cauſes of all thoſe things which we take for Won- 
ders; becauſe the Manner in which they happen 
is unknown to us. If Comets or Parhelia appear, 
if the Sun or Moon happen to be eclipſed, how 
eagerly are they obſerved both by Learned and 
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Unlcarned Men; and yet we daily ſee the Sun 
riſe, and the Moon and Stars ſhewing them- 
ſelves; the Earth and Trees cover'd with Flowers 
and Fruits; Humane Creatures and Beaſts pro- 
creating, and a thouſand other Wonders, and fe- 
main very indifferent towards them all, without 
dwelling long enough upon the ſame, and ob- 
ſerving them with that Care and Judgment we 
ought, or turning our Thoughts towards the firſt 
Cauſe and Author of all. 

Methinks one might conclude, that the fre- 
quently repeated View of ſuch Things, cach of 
which alone are wonderful in themſelves, ſhould 
make ſo much the ſtronger Impreſſion upon our 
Minds; and yet moſt commonly we experience 
the contrary. That this ſhould obtain in igno- 
rant People, is not ſo ſtrange ; but it is much to 
be lamented, that ſuch a Heedleſneſs ſhould many 
times be found in thoſe, who do not want for 
good Underſtanding, and who are deſirous to 
paſs for Philoſophers. One might likewiſe allow 
it in ſuch as are not much accuſtomed to value 
or ſhew any Reſpect for the Knowledge of a 
God, or the true Cauſe of all Things; but that 
others ſhould be ſo careleſs in this matter, who 
are ſo well convinced of the Importance of this 
Enquiry, that it does not ſuffer them to be ſilent, 
but upon the leaſt Occaſion do continually argue 
for it, (inſomuch that I have not been able to 
diſcover the Doubts in which they were, or had 
been) is a thing that muſt needs appear unac- 
countable to every body. 

The Reader will not diſpute the Truth of 
What I have here advanced, when ] tell him. that 
I have been perſonally acquainted with ſome Men, 
who were formerly thus heedleſs, and altogether 
inſenſible of the Works of the Great Creator; 


but being afterwards brought to a more due At- 
tention, 
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tention, were aſtoniſhed at themſelves, that thoſe 
very Things which a Wiſe Maker and Powerful 
Ruler did, as it were, cauſe them to feel with 
their Hands, which had been known to them ſo 
long before, which they had frequently meditated 
upon in their Studies, which they had read in the 
Works of other Men, and had often diſcourſed 
of them with others; ſhould not have carried 
their Thoughts up to a G op, nor cauſed them 


to feel in themſelves the leaſt Conviction of his 


Being. 

If Cuſtom be the occaſion thereof, which, be- 
cauſe we daily ſee ſo many Wonders, makes us re- 
ceive them without any Impreſſion; one can only 
ſay, that it is by ſuch a Cuſtom we become quite 
Blind, and wholly Inſenſible. 


Stcr. XXVI. Means to prevent ſuch Inatteution. 


TXrx only Natural Means that I ever found 
effectual to render us more attentive to every 
Thing, 1s frequently to apply our ſelves to new 
Diſcoveries and Experiments, which appearing 
to us upon every Eſſay, to be New and Uncom- 
mon, do give us an occaſion of obſerving with 
Aſtoniſhment the Miſdom, Power and Goodneſs of 
Him that orders all Things after ſuch a manner ; 
eſpecially, if we endeavour to wean our ſelves 
(which is here abſolutely neceſſary) from this our 
natural Sloth, and continually join our Experi- 
ments, with theſe Obervations. 

This 1s not the Place to take notice of another 
and true Cauſe of our Blindneſs, which, in this 
reſpec, is ſo great as to hinder us from ſeeing the 
Perfe&ions of Go p in the Works of the Creation, 
tho' they be daily before our Eyes; to wit, the 
univerſal Corruption of Mankind ; becauſe this is 
only to be remedied by Prayers, and by the 
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Grace of Goo itſelf, but no ways by natural 
Means, which is what we are here chiefly con- 
cerned abour. 


Sect. XXVII. Why we only make uſe of Proofs 
drawn from Natural Philoſophy. 


Fon all that has been already ſaid, it may be 
inferr'd, that the exact and experimental Ooſer- 
tions of what we ſee in the World, is a demon- 
ſtrative Means, not only to obviate ſo many 


| Cauſes and Inducements. to Atheiſm, but likewiſe 


to attain to the Knowledge of a Gop and his 
Perfections by his Works: and let no Man think 
it ſtrange, that in the following Diſcourſes I 
make uſe of this Method, and not of other kind 
of Arguments, which are commonly called Me- 
taphyſical. | 

The Reaſons that led me thereto are theſe: 

Firſt, Becauſe many learned Perſons have un- 
anſwerably contuted the Atheiſts after a Metaphy- 
fical Manner; that is, ſuch a one as is built 
upon Reaſoning: The Proofs therefore, of this 
Kind, may be found in great abundance in their 
Writings. 

Secoudly, Becauſe Experience and Converſation 
with ſome of theſe unhappy Philoſophers, has 
taught me, that the Contemplations of Gop's 
Works, when one could bring 'em thereto, has 
induced ſome among them to alter their Senti- 
ments, who for many Years had withſtood other 
Proofs ; becauſe the Subtleneſs of their Under- 
ſtanding ſeemed to furniſh them always with a 
Handle to diſpute againſt Meraphyfical Arguments, 
and ſo left them ſtill diflatisfied. 

Finally, This Method will be allowed to be 
convincing, if not by finiſh'd Atheiſts, yer at 
leaſt by unſettled and wavering Minds, who are 
| | not 
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not arrived at that Perfection of Wickedneſs, as 
to deny the Divinity of the Hoy Scriptures; 
becauſe Go p himſelf has not thought fit to 
make uſe in his Word of artfully invented Phi- 
loſophical Argumentations, and ſuch as required 
more refin'd Judgments to underſtand, in order 
to prove his adorable Attributes ; but does for 
the moſt part convince Men by his Works after 
this plain and ſimple manner, which is obvious 
to all, thus maniteſting his Love and Mercy to 
us; ſince that notwithſtanding the acuteſt Phi- 
loſophers are forced to confeſs in many Events, 
that they have advanced but a very little Way 
in the Knowledge of his wonderful Works, and 
ſhall never be able to fathom many of them; 
yet they are ſo adapted to every body's, and 
even to the weakeſt Minds, that we need only 
open, and lift up our Eyes, to be irrefragably 
convinced that there is a wiſe Maker and Ruler 
of all Things, without any farther Help of Hu- 
mane Wiſdom or Philoſophy. 


SECT. XXVIII. Becauſe GOD ts pleaſed to make 
#ſe of this Way) in his Holy Word. 


Tur Word of G op does likewiſe give Teſti- 
mony to this ſame Method in many Places of it. 
Thus we ſee St. Paul makes uſe of the Creatures 
for a Demonſtration of Go 's Eternal Exiſtence; 
Rom. i. 20. The invifible Things of him, from the 
Creation of the World, are clearly ſeen, being under- 
ſtood by the Things that are made, even his Eternal 
Power and Godhead. | 

In the ſame manner David relating the Works 
of Gov in a moſt ſublime and pathetical Strain, 
in ſeveral Verſes of the 104th Pſalm, proves from 
thence his great Wiſdom, ver. 24. O Lord, how 
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manifold are thy Works ! in Wiſdom haſt thou made 
them all. | | 

Thus the Go p of Heaven does not command 
us to ſeek for Arguments from the Depths of Phi- 
loſophy, in order to {ce his Power, but only to 
turn our Eyes towards his Works : Jſaiah xl. 26. 
Liſt up your Eyes on high, and behold who hath 
created theſe Things that bringeth out their Hoſt by 
Number ; he calleth them all by Names, by the Great- 
neſs of his Might, for that he is ſtrong in Power not one 


Jaileth. c 


His Mercics are alſo ſhewn from his Actions in 


the 107th Pſalm. We likewiſe ſee the Almighty 


himſelf in the Book of Job, Chap. xxxviij, xxxix, 
xl, & xlj. making uſe ot Proots taken only from 
his Works ; exhorting us, in many Places of his 
Holy Word, after the moſt earneſt Manner, thus 
to contemplate his Perfections in his Works. 
Thus we hear the Holy Ghoſt in the 107th Pſal. 
ver 43. after having given a circumſtantial Rela- 
tion of the Actions of God, finally making this 
Concluſion : Mo is wiſe and will obſerve thoſe things? 
Even they ſhall underſtand the Loving-kindaeſs of the 
Lord. 

From whence 1t plainly appears, that towards 
ſuch wiſe underſtanding, no feigned Hypotheſes, 
but an Obſervation of Things themſelves, which 


can only be made by Experiments, is required; for 


which Reaſon Men are wont even to this Time 
to beſtow the Latin Term of Obſervations upon 
what we find out by Experience. | 
And ſo great a Streſs is laid upon this Exhor- 
tation of knowing Gop by his Works, that thoſe 
who do not ſtudy them after that Manner, are 
pronounced Fooliſh, and void of Underſtanding ; 
Pal. xcij. 5, 6. O Lord how great are thy Works ? 
and thy Thoughts are very deep : a brutiſh Man knoweth 
not, neither doth a Fool underſtand this; for which 
Reaſon, 
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Reaſon, the not enquiring into the ſame, is by the 
Spirit of God reckon'd among the Cauſes of A. 
theiſm ; Pſal. x. 4. The Wicked, thro the Pride of his 
Countenance, will not ſeek after God: God is not in all 
his Thoughts. 55 


SECTr. XXIX. The General Proof or Demonſtration 
of a G OD. 


Ar TER having fully comprehended all the fore- 
going, we might now have proceeded to the Con- 
templations of the World, and the Perfections of 
Gop, in the Compolition, Parts and Motions 
thereof, were it not that what follows may yet 
ſeem to require, that we ſhould previouſly ſhew 
after what Manner, from the viſible World, and 
that which we ſce paſs therein, a Proof may be 
formed upon which we may rely and be aſſured, 
Firſt, That there is a Gov, that is to ſay, a 
Wiſe, Powerful and Gracious Maker and Dire- 
&or of all Things; And, Secondly, That the Bible 
(his revealed Word) is of a Supernatural and Di- 
vine Origin. | ed 

As to the Manner of demonſtrating the Firſt, 
I ſhall, without entering into deep Speculations, 
like ſome Philoſophers, ſeriouſly entreat every one, 
that with a compoſed Mind, and diveſting him- 
ſelf of his Paſſions and Prejudices, he would ſilent- 
ly ſet down, and ſeriouſly conſider, Hrſt, in caſe 


he ſhould ſee that, 


1. Not one, but a great many, 

2. And various or different | 

3. Things entirely ignorant, or unknowing of 
all, and even of themſelves too : 

4. Each of them frequently after a particular 
Manner, 

5. However always unchangeably, and obſerv- 
ing the ſame Rule ; 

| 6. Do 
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6. Do act and move not once, but upon many 
Occaſions and Times; 

7. And not one of all them able to impart ſuch 
Motion to itſelf; 

8. Norunleſs they thus come together of them- 
ſelves, can produce one ſingle Effect without their 
own Knowledge: 

9. In the Production of which Effect or Thing, 
if ſome few Circumſtances oni y, or oftentimes but 
one ſingle one were wanting, it could not either 
be produced at all, or at leaſt not in its due Per- 
fection ; | 

10. Altho* that ſame Effect ſhould in itſelf be 
of great Uſe and Service, and ſometimes of the 
utmoſt Importance : 

Could he imagine otherwiſe, than that all theſe 
things are formed to that End, and brought to- 
gether with that Deſign, to work ſuch an Effect 
as we obſerve to be produced by them? 

And, Secondly, 

Suppoſing this firſt to be true, ſince theſe things 
are in themſelves ignorant and unknowing of all 
that paſſes; whether every body muſt not agree, 
that they are all produced, and made to concur 
by a wiſe and underſtanding Agent, who had 
ſuch an End and Deſign in his View? And 
whether any one can perſwade himſelf that meer 
Chance, and unknowing Laws of Nature, or other 
Cauſes ignorantly co-operating, could have Place 
herein, and could have directed and governed 
theſe things in all their Circumſtances and Mo- 
tions for ſuch a Purpoſe ? | 

That this may be ſhewn after a more plain and 
not leſs certain manner, let us apply to ſome par- 
ticular thing what has been juſt now advanced in 


general, and as it were in an abſtracted manner; 


and let us ſuppoſe that in the middle of a ſandy 
Down, or in a deſart and ſolitary Place, 1 
ew 
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few People are uſed to paſs, any one ſhould find 
a Watch, ſhewing the Hours, Minutes, and Days 
of the Months; rand having examined the ſame, 
ſhouid perceive ſo many different Wheels, nicely 
adapted by their Teeth to each other, and that 
one of them could not move without moving the 
reſt of the whole Machine ; and ſhould farther 
obſerve, that thoſe Wheels are made of Braſs, in 
order to keep them from Ruſt ; that the Spring 
is of Steel, no other Metal being ſo proper for that 
Purpoſe ; that over the Hand there is placed a 


clear Glaſs; in the Space of which, if there were 


any other but a tranſparent Matter, he muſt be at 
the Pains of opening it every time to look upon 
the Hand: Beſides all which, he might diſcover 
in it a Hole, and exactly oppolite thereto a little 
ſquare Pin: He would likewiſe ſee hanging to 
this ſame Watch a little Key compoſed of two 
Pieces, making a right Angle together; at the 
End of each of which there was a {quare Hole 
ſo order'd, that one of them was exacily adapted 
to the little Pin in the ſaid Hole; which being 
applied thereto, a Chain would be wound up, 
and a Spring bent, by which means the Machine 
would be continued in Motion, which otherwiſe 
would be in an entire Reſt : He might alſo find, 
that the other ſquare Cavity, at the End of the 
little Key, was adapted to another Pin or Inftru- 
ment, which being turned this way or that, makes 
the Hand move faſter or flower. At the other 
End of this little Key there would be a flat Han- 
dle, which being moveable therein, might give 
him the Conveniency, that in the winding it up 
he ſhould not be obliged to take hold of it at eve- 
ry Turn of his Fingers. 9 

Laſtly, He would perceive, that if there were 
any Defect either in the Wheels, Spring, or any 
other Parts of the Watch; or if they had been 
| Put 
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put together afrer any other Manner, the whole 
Watch would have been entirely uſeleſs. 

Now the Queſtion is, in order to form a kind 
of Dcmonlitration from hence, Firſt, Whether 
any Body can imagine, that ſuch a Watch among 
other Purpoſes, to which it might perhaps be ſer- 
viceable, was not likewiſe made tor this End, that 
it ſhould ſhew the Hours, Minutes, and Day 
of the Month. Secoudly, Whether he ſhould 


make the leaſt Scruple to admit it for a Truth, 


that ſuch a Machine was made and put together 
by an underſtanding Artificer for this very Pur- 
poſe, who when he made it himſelf, knew that, 
and to what End he had made it. 

And Thirdly, Whether it be poſſible that he'can 
perſwade himſelt that this Watch, with all belong- 
ing to it, the Niceneſs of its Make, Figure of ſo 
many Parts, and other Contrivances for ſhewing 
the Time, could have acquired its Being and 


Form by meer Chance only, which operated in- 


differently one way or another, and without any 
certain Rule or Direction? 

Or otherwiſe, wherher he could expect to paſs 
for a Man of Senſe and Underſtanding, if having 
found this Watch in a ſolitary Place, he ſhould pre- 
tend to believe that it was not made by a skiltul 
Workman, nor that its Parts were put together 
with Judgment; but that there was a certain igno- 
rant, and yet neceflary Law of Nature prevailing in 
the World, that had brought into a regular Method 
all the Parts, of which this Watch conſiſted, and 


had adapted each of them to the Uſe of ſhewing 


the Time of the Day; and eſpecially that ſuch a 
Law of Nature was not only ignorant and unſen- 
ſible of all that it did, or brought to paſs, but 
likewiſe, that no Being, endued with any Wiſdom 
or Underſtanding, had eſtabliſhed and produced 
this Law art the Beginning, or in the leaſt contri- 


buted 
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buted to the making the ſeveral Parts that com- 
poſed a Machine proper to ſhew the Hours. 

Once again, I beſeech every one who thinks 
that he is at all concerned to know whether there 
be a Gop; that he would in his Retirement ſeri- 
ouſly ask himſelf theſe Queſtions ; and conſider 
how a Man, diveſted ot Paſſion and Prejudice, 
would and ought to anſwer them. 

We have dwelt the longer upon this Subject, 
becauſe, when the Reader ſhall obſerve us to 
ſpeak, in the following Treatiſe, of Occult Cauſes, 
Unintelligible Fatality, Iguorant Laws of Nature, &c. he 
may always bear in mind, that we thereby mean 
ſuch as we have been deſcribing, namely, what 
have no kind of Knowledge in themſelves (which 
every one will readily allow) but likewiſe ſuch as 
have acquired their Original, and diſcharge all 
their Functions and Operations, without any wiſe 
Direction; which, as we have ſhewn before, is 
the principal Difterence between an unhappy A- 
theiſt, and thoſe who Own, Love, and Fear a 
God, that he has not only created all things ac- 
cording to his Pleaſure, but does with the ſame 
Pleaſure and Freedom preſerve and govern 
them. | 

What has been ſaid above, concerning a Watch, 
1s not leſs applicable to all other artificial Works : 
It will be therefore unneceſſary to alledge any far- 
ther Examples of Mills, Ships, Sluices, Houſes, 
Paintings, &c. In all which, the Wiſdom and Un- 
derſtanding of the Maker does equally appear. 

Now that our Conſent may not be ſuſpended 
by theſe Evaſions, namely, that theſe are no Ma- 
thematical Proofs (for beſides that it would be 
eaſy to trace the external Manner of a Mathe- 
matical Demonſtration herein; let any Mathe- 
matician, not excepting the very beſt, ſeriouſſy 
reflect upon the Structure of a Clock, upon the 

Vol. I. f Frame 
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Frame of the Stadt- houſe at Amſterdam, or thouſand 
other Artificial Works; and it he do well and 
thoroughly comprehend the Relation which all 
the Parts bear to cach other, and the Service 
they thereby render to Mankind, and at the 
ſame time conſiders that nothing of that whereof 
they are compoſed, is endow'd with the leaſt 
Knowledge or Judgment) let ſuch a Man, I ſay, 
ſincerely declare, whether he be not as fully and 
ſtrongly convinced, that they are not made or 
produced by Meer Chance, or Ignorant Cauſes, but 
by Skilful Workmen, Architects, and Engineers, as 
he is of any Propoſition in Euclid. Yea, in caſe 
he were obliged to ſtake his Life againſt the ſaid 
Stadt-houſe, or the Value thereof (between which 
there is otherwiſe no compariſon) and to ſay 
which was trueſt, that this Stadt- houſe was built 
by Chance, and had acquired all its Parts and Pro- 
portions without any wiſe Direction; or that 
it was made by an able Architect, with a view of 
becoming uſeful to Mankind; would he make 
any Scruple, think you, to declare for the 
latter? 

Finally, We may apply all that has been ſaid 
above to demonſtrate, that there is ſuch a Wiſe, 
Mighty, and Merciful Being as Gov, in caſe 
we can make appear with as great (not to ſay a 
much greater) Certainty and Conviction, from the 
Conſtruction of the viſible World, and all that 
paſles therein, that there is a Gop and Great 
Creator; who in Wiidom has made them all ; as 
we can ſhew from the Structure of a Watch, and 
the Uſes that reſult from the ſame, that it has 
been made and put together by a judicious and 
skilful Workman ; and this we doubt not of do- 


ing in the following Contemplations, with all 
neceſſary Clearneſs. 


SECT. 
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Scr. XXX. A particular Manner of Corroborating 


theſe Proofs in ſome other Circumſtances. 


Wu ſhall not here enumerate other Kinds of 
Proofs, to ſhew the Defect of the Principles of 
theſe miſerable Cavillers, which we have made uſe 
ol upon ſome particular Occaſions in this follow- 
ing Work, becauſe we will not make this Preface 
too long. They that find them in ſome Places are 
deſired to apply them to others, where they think 
them to be of equal Force; tho', for Brevity 
ſake, we may have there omitted them. 

As for Inſtance, in caſe the Reader be not ſuf- 
ficient)y affected or convinced by what is ſaid of 
Living Creatures, Plants, Heavenly Bodies, and 
ſuch like, let him imagine to himſelf that he ſaw 
the ſame things imitated in little; and that tho 
they be incomparably more imperfe&, yet they 


do in ſome manner counterfeit the Works of Na- 


ture. To ſpeak more plainly, let him fancy that 
he ſees a Wooden Horſe put into a Motion by 
Springs and Wheels, a Wooden Bird flying (of 
which Hiſtory has made mention;) or let him ſup- 
poſe that he ſees in a little Machine, a gilded 
Globe, repreſenting the Sun, and other little Balls, 
which like Planets circulate about it; and then 
let him ask himſelf, whether he has Boldneſs 


enough to maintain, in the Preſence of Wiſe and 


Learned Men, that all theſe Things appear to 
him to be produced by meer Chance, or by certain 
unknowing natural Laus? And whether he has not 
a great deal of Reaſon to believe, that ſuch Sen- 
timents would be juſtly laughed at, even by the 
Ignorant themſelves? And after all, let him con- 
ſider with how much leſs Reaſon he entertains 
ſuch Opinions, Oy from thoſe of 5 
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wiſe Men, concerning the true, natural, and un- 
conceivably more perfect Things, which daily oc- 
cur to his own, and all other Mens Obſervations 
in the World. 

I have not urged this Matter in every Part of 
the following Sheets, where perhaps it might 
have been equally uſeful, becauſe I would not 
ſwell the Work too much, which will otherwiſe 
be large enough; but I have nevertheleſs thought 
it my Duty to add this here, and to ſuggeſt 


this Advice to an Atheiſt who ſhall take 


the Pains of Reading what I have writ, or will 
otherwiſe ſeriouſly contemplate the Structure of 
the World, ſince J have often found it of Uſe, 
and a proper Mcans to bring thoſe, who were 
otherwiſe ſufficiently addicted to Cavilling, to a 
kind of Retrogradation, and to filence them for 
a Time. 


Stcr. XXXI. AGeneral Proof, that the Scriptures 
are of a Divine Original. 


Tur ſecond Thing that is here neceſſary to be 
enquired into, before we paſs on to the Contempla- 
tions of the World, is a certain Manner of proving 


(which we fhall upon ſome Occaſions hereafter 


inſiſt on) that the Bible, as it is calld by Chriſti- 
ans, Was writ by a certain Great and more than 
Humane Wiſdom, and that it is of Divine Autho- 
rity and Original. 

To ſpeak a Word or two of it here in general, 
I entreat my Reader ſeriouſly and carefully to con- 


ſider | 


In caſe he ſhould meet with a Book, which for 
weighty Reaſons was held to be Divine by other 
People, among whom there were a great many 
that he allowed to be very underſtanding Perſons; 

and 
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and ſuppoſing, that whilſt he read and examined 
it, he ſhould find, | 


Firſt, That this Book did frequently make 
mention of certain Qualities of Natural Things 
(tho* with another View, and as it were en paſſant) 
after ſuch a Manner, as none but an Eminent, 
Wiſe, and Experienced Naturaliſt could do; whe- 
ther he would not be obliged to conclude, with 
reſpe& to that only, that ſuch a Book mult have 
been writ with ſingular Wiſdom ? 


Secondly, Suppoſe he ſhould be farther convinc'd, 
by irrefragable Proofs, that this Book did repre- 
ſent, with the cleareſt Words, certain Properties 
of Natural Things, which at the ſame Time 1t 
was writ (art leaſt ſo far as can appear to us) 
were not known to any living Perſon, nor for 
want of the neceſſary Inſtruments, could poſſibly 
be known to any, whether it were to be doubted, 
that ſuch a Book were writ with more than Hu- 
mane Wiſdom ? | 

And this being granted, from whom can we 
more reaſonably conceive it to be derived, than 
from the Omniſcient Creator of all Things, to 
whom alone the things that were hid from 
every one elſe in thoſe Ages, were known and 
open ? 

And in caſe you deſire to have this laſt proved 
more ſtrongly, we may ſubjoin, Thirdly, That in 
ſome Places of this Book is expreſs mention 
made of the Bounds and Limits of Humane 
Knowledge in future things; the Truth of which 
could not appear, but to the following Genera- 
tions. 

This being ſo, as it ſhall be proved hereafter, 
Can any but a Divine Power determine and limit, 


x | by 
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by clear and plain Expreſſions, that certain things 
ſhall come to paſs after many Ages ? And when 
they have ſo happened, muſt not every one ac- 
knowledge, thar it could proceed from no other 
than a Divine Original ? 


 Secr. XXXII. No Proofs can be brought of the Di- 
vinity of ihe Alcoran of the Mahometans. 


WH a Tt has been here ſaid concerning the won- 
derful Wiſdom, that ſo brightly appears in the 
Holy Scriptures, . might truly be urged upon many 
Occaſions againſt the Alcoran of the Mahometans, 
where we ſhould in vain ſeek for an Account of 
the Conſtruction of the World, of which ſo much 
appears in the Bible of the Chriſtians : but ſince 
theſe Papers are not ſo much calculated for the 
Conviction of Mahometans as of Atheiſts and Unbe- 
lievers in general, it ſeems to me ſufficient, juſt to 
touch upon it here, without repeating it upon 
every Occaſion in the following Diſcourſes. 


SEC. XXXIIL A port Account of what is propoſed 
to be done in the following Work. 


Now that we may reduce all that has been 
ſaid to it's End and Deſign, and that we may con- 
vince every reaſonable Perſon of the Perfections of 
G op, this alone chiefly remains; | 


Firſt, That we endeavour to ſhew, that in the 
viſible World, or rather in that little of it that is 
as yet thorowly known to us by Experience, there 
does appear ſo much Wiſdom, ſo much Power, 
ſo much Goodneſs and wonderful Views, that 
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the greateſt Work of Art that ever was pre- 
pared by Men, is not comparable to it in the 
leaſt. 


And, Secondly, that we endeavour, by convin- 
cing Examples, to ſhow the undeniable Truth 
of what has been ſaid above, relating to the Holy 
Scriptures. 

We know very well that an Atheiſt may, upon 
ſome Occaſions, object againſt this laſt ; that, 


perhaps, at the Time when the Bible was writ, 


Teleſcopes and Microſcopes were in uſe, and, poſſibly, 
brought to as great, if not greater Perfection than 
we find them in this preſent Age ; by which 
Means they will endeavour to evade the Proof 
which we, in ſome Places, have urged from 
the late Diſcoveries thereof: But to anſwer 
them in one Word, let them conſider with them- 
ſelves, 


Firſt, That altho' we have Aſtronomical Ob- 
ſervations of many Ages paſt, and with them the 
Deſcriptions of ſeveral Inſtruments then uſed ; yet 
we do not find any mention made of Teleſcopes, 
nor {o much as the Name of Microſcopes among 
any of the ancient Enquirers into Nature. 


: Secondly, That the Inventers of theſe two In- 
ſtruments, who lived in the foregoing Age, were 
known to all the Philoſophers ; no body being yer 
able to prove from any Memorials, that they 
were known to others before. 


Thirdly, Whether it be credible, that the old 
Aſtronomers or Naturaliſts, it they had known the 
Things that have been ſince diſcover'd by theſe 
Optical Inſtruments, hy have tranſmitted down 
| | 4 o 
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to Poſterity, their defective, and, many times, 
falſe Conceptions of Things. 


Finally, And which is of the greateſt Impor- 
tance, let them ſeriouſly conſider, how prudent 
it is, in a Matter upon which their everlaſting 
Welfare or Miſery depends, to ſupport their Sen- 
timents with a perhaps, or it may be, when, beſides, 


every Thing that appears in Hiſtory makes againſt 
em. 
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The Religious Philoſopher : 


OR, THE 
R icht Ule of the Conteinplation 
' OF THE 
WORLD. 
"POR THE 


Conviction of Atheiſts and Infidels. 


— 


CONTEMPLATION I. 
Of the Vanity of all Worldly Things. 


— 
— — 


Sc r. I. Every Man is placed here without his own 
Concurrence. 


AO begin therefore, by convincing not 
only thoſe who are ſtill under Doubts, 
as EY (whether they be to be reckoned 
9 5 2 among the External Chriſtians or not) 
but even the deplorable and obſti- 
nate Atheiſt, of the great Neceſſity there is to 

be rightly aſſured of the moſt important Truths, 
and to corre& thoſe Miſtakes which he has 
hitherto 


2 The Religious Philoſopher. 


hitherto admitted concerning every one of 'em; 
he is entreated moſt ſeriouſly to refle& upon the 
Things which his own Experience informs him 
daily come to paſs about him, and to ask his 
own Conſcience, whether he don't find himſelf 
placed in this World without any Act or Concur- 
rence on his own Part? Whether it be in his 
Power to prevent his being one while Happy, 
Healthy and Strong; another while Unhappy,Sick 
and in Pain? Whether one Day does not follow 
another without his Leave, in which divers things 
befal him, ſome with, others againſt his Mind, 
notwithſtanding that he feels in himſelf a conti- 
nual Deſire influencing and governing all his En- 
deavours of obtaining Good, and avoiding Evil ; 
which ſometimes ſucceeds, and at other times 
happens quite otherwiſe than he hoped for or in- 
tended, by Accidents which he could not eſcape ? 

Whether he does not obſerve, that what befals 
him is in common with other Men? But chiefly, 
Whether he does not ſee that many Men die daily, 
and that very few of them ſeem to have any 
Thoughts concerning Death, eſpecially whilſt 
they are in Health? Notwithſtanding that Sick- 
neſſes and Diſeaſes, by which they are ſnatched 
away, oftentimes ſtand in need of but few Weeks, 
ſometimes few Days, yea even Hours, to change 
them from ſtrong and healthy Men into dead Bo- 
dies or Carcaſles. 


Sec rt. II. Aud muſt be convinced of the Uncertainty 
of his Life. 


FUR TH ER, whether he is not like all othes 
Men, ignorant of the Time when Death ſhall 
overtake him? Yea, at the End of one Year he ſees 
a great many, who, in the Beginning of the ſame, 
were alive and healthy (and ſome of whom ſeemed 

tO 


The Religious Philoſopher. 3 


to be ſtronger than himſelf) to be ſingled, as it 
were with Deſign, out of the great Number of 
Mankind, and to be a Sacrifice to Death and the 
Grave; and that no body has been able hitherto” 
to find out any Rule or Law whereby he could 
conclude, that this or that Man ſhould die firſt ; 
unleſs perhaps ſome very old or incurable Perſons, 
of whom indeed he might ſay, that their Death 
was not far off: But even in ſuch caſe, tis not leſs 
true that he is ignorant, as near as they may ſeem 
to be to their End, whether he himſcif ſhall not 
go before them: {ſo that every Man is forced to 
own, that his End may be near, as well as that 
of thoſe whom he ſees die before him ; and who, 
whilſt they were in Health, knew as little thereof, 
as he himſelf does now of his own Death. 


Sr. III. He muſt likewiſe be convinced of the Vanity 
of all worldly Things with reſpect to himſelf. 


No w ſince Death does ſo ſurely overtake eve- 
ry Man, and yet the Time of it is ſo uncertain ; 
ſince it deprives us of the Uſe and Enjoyment of 
all that is in the World; ought not every one that 
conſiders theſe Matters be convinced of the great 
Vanity that is in himſelf, and in all worldly 
Things with reſpe& to him? Foraſmuch as he 
cannot enjoy either Profit or Pleaſure from thence, 
but ſo long as he lives, and how long, or how 
ſhort that Life will laſt, he knows not. This only 
he knows, that when he is arrived to a certain 
Number of Years, it cannot be very long : And 
he cannot ſay, if he conſiders every thing as he 
ought, that it is very deſirable to attain to a great 
Age ; ſince being deprived of the Uſe of all his 
Faculties, his Death is as it were anticipated 
thereby ; for it leaves him neither Feet to walk, 
Eyes to ſee, Ears to hear, or Tecth to cat with a | 
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4 The Religious Philoſopher. 
and thus, while he is ſtill alive, he is by degrees 


thruſt out of the Company of Men, and becomes, 
as one may ſay, a living Carcals. 


SECT. IV. I is not even deſirable to live here con- 
tinually, tho" in Health. 


Now if we ſhould add to all this, that ſuch as 
live long are not only ſubje& to the Infirmities of 


old Age, but often to very grievous Sickneſs and 


Pains; ſome of which are entirely or almoſt in- 
curable, wiz. in caſe he be deprived of all his 
Strength, and worn away by a Conſumption, or 
tormented by the Gout, or Stone in the Bladder, 
by a cancerous Humour, or by the Falling-Sick- 
neſs ; to ſay nothing of a thouſand other Diſtem- 
pers, to which he is obnoxious, and which he 
may juſtly apprehend, becauſe he ſees ſo many 
other Men affected with em; would not he have 
a great deal of Reaſon to wiſh that merciful Neath 
might ſet him free from all theſe, and from mi- 
ſerable old Age at the ſame time? 

Now if one ſhould ſuppoſe, which however 
ſcarce happens to any Man, that the Evils of old 
Age do not render his Life a Burden, and that 
he ſhall enjoy even as long as the World itſelf ſhall 
laſt, the ſame Strength both of Body and Mind 
as he did in his Vouth; yet when he ſeriouſly 
conſiders every thing, this very State and Condi- 
tion, far from being deſirable, muſt appear to him 
very deplorable: For, Firft, in caſe his Native 
Country ſhould be ruined and laid waſte by 
Earthquakes, Inundations, or War, he cannot 
eſcape Miſery and Poverty as well as the reſt: 
And how many Years of tedious Labour are there 
required to repair what he has loſt, ſo as to be 
able to enjoy the ſame the remaining Part of his 
Life? And having ſcraped it up again with Trou- 

| ble, 
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ble, muſt not this Man, who is to live as long 
as the World ſtands, be always in Pain and 
Fear of loſing it, either after the ſame, or ſome 
other manner? Art leaſt ſince the World itſelf is 
ſubje& to thoſe Revolutions with which the Hi- 
ſtories of all Ages have acquainted us. How 
few Governments are there that have been able 
to keep their Footing for ſeveral Ages together, 
and of which the Inhabitants have not been 
driven or rooted out? And on the contrary, how 
many can we reckon, which after they have riſen 
to the higheſt Degree of Glory and Grandeur, 
yet at laſt have found their End in an entire De- 
f ſtruction? So that even ſuch a long and healthy 
= Life, as we have been ſuppoſing, would only be 
a miſerable Pilgrimage for him, in which, when 

he had hardly come out of one calamitous State, 

he would be in a continual Apprehenſion of 

another. 

And if no evil Accident ſhould overtake him 

(which is not to be conceived) what Pleaſures 

are there in the World that are laſting ? So that he 

can expect nothing elſe but that ſuch a Pleaſure, 

which whilſt it was new, was very agreeable to 

him, either by long Enjoyment (as Cuſtom ren- 

ders all things) would become firſt indifferent, 

and afterwards inſipid; or at beſt, by the Uncer- 

tainty which is viſible in all things, would ſoon 

© forſake him: Had he a Wife, Children, and good 
Friends, which are the moſt comfortable things 

of this World, they would all die before him ; and 

he would every time be ſubject to that Heart- 
breaking Sorrow of loſing thoſe deareſt Treaſures 

were they to live long? So ſoon as they are over- 
taken by the Infirmities of od Age, they would 

only be continual Objects of Pity, and conſe- 

quently of Grief to him: Yea, every Thirty, 

Forty, or at leaſt Fifty Years, he would meet with 

a new 
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6 The Religious Philoſopher. 


2 new, and conſequently a ſtrange Generation, 
and be obliged at every Turn to enter into new 
Friendſhips and a new Acquaintance ; or to con- 
verſe with unknown People, whoſe Inclinations 
he muſt ſtudy and learn to know again, to the 
End that he may, whether he will or no, conform 
his own to theirs, if he expects to enjoy any Fa- 
vour or Kindneſs among them, and not to be ex- 
cluded from their Converſation as a ſtiff and ill- 
natur d Fellow: And if he has had Children, of 
which even a numerous Poſterity are remaining, 
what Friendſhip and Love can he promiſe himſelf 
from them? Who, tho' they were deſcended from 
him, would be yet in a remote Degree of Rela- 
tion; ſince Expcrience teaches us, how ſoon all 
Kindred, after a few Deſcents, grow ſtrange to 
one another: And I have often thought, if Adam 
himſelf, our common Father, ſhould return again 
to the World, and ſtay here ſome Ages, whether 
any of his Poſterity would receive him friendly ? 
Eſpecially if he ſhould pretend to make uſe of 
that Right, by which he alone would be entitled 
to, the Property and Government of every thing : 
Would not the moſt Part, if not every individual 
Man, think that he did them Wrong, and ſee him, 
with concern, taking Poſſeſſion of their Habita- 
tions? Now in caſe the Reſpect and Love which 
every one owes him, could not ſo far prevail, as 


to render a Father happy among his Poſterity, 


what could be expected by a Man in fo great, 
tho* ſtrong and healthy old Age, who would be 
no longer conſidered as a Father, but as a remote 
Kinſman, whoſe Pedigree could not be traced, 
or perhaps even as a meer Stranger ? 7 55 


SECT. 
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Sect. V. The miſerable Condition of the Atheiſts. 


SIN then a long and healthful Life, which 
otherwiſe ſeems to be the moſt deſirable Bleſſing 
upon Earth, is ſo vain, a Man cannot be ren- 
der'd happy thereby; let any one who doubts or 
denies the Perfections of a Gop, extend his 
Thoughts farther; and ſee, Firſt, how dreadful 
ſuch a Life would be to him in particular, even 
tho”, according to his miſerable Philoſophy, he 
had no Go to fear, and that all Things were 
directed either by meer Chance, or by irrational, 
unknowing, and neceſſary Cauſes. 

For from ſuch Principles as theſe he muſt 
grant, that in caſe he were unhappy, nothing but 
Chance could relieve him; if he were happy, 
ſince the Cauſe thereof is accidental and igno- 
rant of its own Effects, he muſt live in a continual 
Fear, that every Moment may change his Condi- 
tion : And not to reckon up all the Circumſtances 
that may evince the ſame, what is there in the 
World from which he can expe& the leaſt Happi- 
neſs or Advantage with any Foundation of a rea- 
ſonoble Hope, and from whence he can expect 
any Love or Good-will towards him, let him be- 
have himſelf as he will? And that Man's Life 
muſt be very miſerable, who is neither Loved 
nor Eſteemed by any body : Suppoſe he were a 
Prince that governs a whole Nation, how can 
he think, without great Uneaſineſs, that it is by 
meer Chance his Subjects obey him? If he be a 
Subject, and lives under the Command of a Su- 
perior; muſt he not tremble when he conſiders 
that it is accidental only that his Goods are not 
ſtoln; his Houſes burnt ; his Wife and Daugh- 
ters raviſhed ; his Sons carried into Slavery, or 
murdered ; and that it is by meer Accident that 


his 
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his Children, being Wicked, do not, without any 
Scruple of Conſcience, Poiſon him for the ſake of 
his Inheritance, in caſe they think he keeps them 
too long out of it? And ſince upon this ſame 
Hypotheſis there is no kind of Order or Provi- 
dence, and that Chance, as Chance, may at all 
times produce, indifterently, this or that Effect; 
muſt he not tremble when he looks upon the 
Earth, which, if every thing depends upon 
Chance, may immediately begin to burn under 
him, or may open her Mouth and ſwallow him 
up? And if he looks into the Air, muſt he not 
imagine, that it is purely Accidental that he is 
not deſtroyed by Storms and Tempeſts, by 
Thunder and Lightning, or that Rains and un- 
ſeaſonable Weather do not ruin all his Planta- 
tions and Poſſeſſions? 

In vain, alſo, will he endeavour with ſuch like 
Conceits to avoid all theſe Terrors; tho* he 
ſhould admit that it was not a meer Chance, 
but an unintelligent Neceſſity which governs the 
Univerſe by certain unchangeable Laws ; for 
ſince according to theſe ſuppoſed Laws, he ſees 
ſeveral interfering Operations of Nature come 
to paſs, whilſt he ſees the Air one time Calm, 
another time Tempeſtuous; whilſt he ſees the 
Wind from the South, and then again from the 
North ; the Sea Ebbing and Flowing ; one Sea- 
ſon extreamly Hot, another very Cold, and the 
like; muſt he not confeſs (thoꝰ he ſhould ſuppoſe 
that all this did neceſſarily happen) that it will 
be as terrible to him as Chance itſelf; to him 
who knows not when a contrary Effect ſhall be 

produced according to theſe ſame Laws. 


SEor. 
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SFr. VI. The Advantages which they that Love and 
Fear a God enjoy. 


LasrTLy, let him tell us ſincerely, whethre in 
reſpe& to all that has been ſaid, he does not 
think thoſe Perſons to be unſpeakably more happy, 
who are convinced that they depend upon an ado- 
rable Creator ; by whoſe Wiſdom they have been 
ſo wonderfully formed; whoſe Power has render'd 
ſo many of his Creatures ſubſervient to their 
own Well-being ; who has given them the Capa- 
City to enjoy the ſame with Pleaſure and Thank= 
fulneſs; who being Wiſe and Mighty can pre- 
ſerve them, and being Merciful will preſerve 
them ; that without his good Pleaſure, none of 
the aforeſaid Evils come upon them; inſomuch, 
that if He be with them, nothing can be againſt 
them; who, beſides the good Things of Na- 
ture which He is largely and conſtantly dealing out 
to them, makes known his Word to them; and 
to remove all their Doubts, has ſtamp'd it with 
irrefragable Marks of its Divine Original; who 
has there revealed his Will, purſuant to which He 
will be ſought after, ſerved, thanked, and praiſed 
by them; who has there manifeſted his Love to 
them, which paſſes all Underſtanding ; and has 
likewiſe promiſed to render them eternally happy 
after Death, | 


Secr, VII. Þ is therefore neceſſary to ſeek for the De- 
monſtrations of a God, Pſalm xiv. 1. 


Now ſince every Atheiſt muſt confeſs, that 
his own Principles (unleſs he will deny them too) 
do render him unhappy, and cauſe him to live int 
continual Apprehenſions; I leave him to judges 
whether a Man muſt not be a very abſurd Perſon, 

Vol. J. ; B and; 
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and, as it were, an Enemy to himſelf, who not- 
withſtanding that he ſees the contrary Opinion 
maintain'd by many others, of whoſe Wiſdom he 
has no Reaſon to doubt, yet takes all the Pains 
imaginable to perſwade himſelf that there is no 
God; and therefore, whether the Holy Penman of 
the firſt Verſe of the 14th Pſalm, has not a great 
deal of Reaſon to give ſuch a Man the Name of 
Fool, who tho' he can never prove his Opinions, 
yet with all his Heart, and all his Soul, endea- 
vours to make himſelf miſerable, and to run 
headlong into a State full of Terror and Di- 
ſtraction; that is to ſay, into the Condition of an 
Atheiſt? 

For a Confirmation of the Truth of what has 
been here ſaid, I could farther add, that I myſelf 
have heard one of theſe miſerable Wretches, whoſe 
Judgment ſeemed capable of every thing but ac- 
knowledginga Gov, lament the. Unhappineſs of 
his Condition with great frankneſs, and in the 
moſt pathetick manner. 

And J can't forbear ſaying, that the Remem- 
brance of it does ſtill very much affect me whilſt L 
am now writing it, tho' long after his Deceaſe. 

To proceed; If any one has a true Love for 
himſelf, and does but hear that it is maintained 
by many Perſons for an uncontroverted Truth, 
that there is a Wiſe, Mighty, and Merciful Creator 
of the Univerſe, who can render all thoſe that 
endeavour to know, ſerve, and honour Him, ha 
Py, both now and for ever; and thoſe that deny 
or deſpiſe Him, miſerable to all Eternity: I ſay, 
that Man muſt be in a very deſperate Mind, if he 
does not think it to be of the utmoſt importance 
to enquire into the Force of ſuch a Proof, upon 
which ſo many wiſe Men, living and dying, do 
entirely depend. 


SECT, 
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Szcr. VIII. The Tranſition to the following Contem- 


plat ions. | | 


IT Hops then, that among theſe unhappy Men 
there may be ſome found, who, in order to free 
themſelves from theſe ſad Uncertainties (for no 
Atheiſt ever had any Certainty of his wretched 
Notions) will think it worth their Pains, ſeriouſly 
to weigh the Arguments that may contribute 
thereto; and we beſeech ſuch to paſs on along 
with us to the following Contemplations ; and 
perhaps the Great Gop of Heaven and Earth 
may vouchſafe (as we heartily beg of Him for 
their Sakes) to open their Eyes, to the End that 


they may ſee, and be fully convinced of the un- 


expreſſibly amiable Perfections of his Glorious 
Works. 
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CONTEMPLATION II. 
Of all that is Viſible, and of Ourſelves in 


particular. 


SECT. I. II is neceſſary to call upon G OD at the 
Beginning. 


* we come to the Thing itſelf, and from 


the Viſible Part of the World endeavour 


to ſhew, that in the Structure thereof, the Wiſ- 


dom, Power and Goodneſs of the Great Crea- 
tor ſhines out with more Brightneſs and Luſtre, 
than to admit of a Compariſon between any of 
his Works, and thoſe of the moſt skilful Artificer 

B 2 that 
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that ever was. Let it not ſeem ſtrange to any 
one, that in this Enquiry, which perhaps may be 
thought purely natural, we affirm it to be abſo- 
lutely neceſſary, firſt of all to implore the Great 
Creator and Governour of all Things, with the 
deepeſt Humility, that He would be pleaſed to 
cnlighten our Underſtanding (which in itſelf is 

ſo dim) that we may view and comprehend the 

Beauties and Wonders of his Works; and farther, 
that thro* his Goodneſs He would vouchſafe to 
purify our Hearts from all contradicting Paſſions 
and unreaſonable Notions reſulting from thence ; 

ſince it is not unknown to any one who has ob- 

tained this Grace, that he can, as it were, feel 

and diſcover, in innumerable Things, with an 

entire Conviction of his Conſcience, the adorable 

Maker of them; that many things have often 

preſented themſelves to his Mind formerly, and 

have been rightly underſtood and comprehended 

by him, without once exciting him to look up to 

the firſt and chief Cauſe thereof: So that it plainly 

appears from hence, that neither the Penetration 

| of his Judgment, nor the Things themſelves, are 

y ſufficient to lead him to a right Contemplation, 

_ . without ſome farther Aſſiſtance beſides them. 

| And in caſe an Atheiſt ſhould only conſider theſe - 
4% Convictions as Hiſtorical Traths ; yet atleaſt he 

| mult acknowledge, that in a Matter of ſo great 

Importance, and upon which his everlaſting Hap- 

| pineſs or Miſery depends ; it would do him no 

. Harm, according to his own Principles, if, like 

g the Athenians, he ſhould invoke the Aſſiſtance of 

a GOD, as yet unknoun to him. 
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SECr. II. GOD's Eternal Exiſtence proved from the 


Creatures. 


Now to proceed to our intended Work : Since 
our Deſign is rather to offer or propoſe the Proofs 
of the Pefections of God, that is to ſay, of his 
Wiſdom, Power, and Goodneſs, by way of Con- 
viction to unhappy Atheiſts, and doubting Minds, 
than to prove his Eternal Exiſtence, that being not 
denied by any Atheiſts who own an Eternal Being, 
as far as I know ; yet if there be any among them 
{o blind as ſtill to doubt, whether this alſo can 
be demonſtrated from his Works, we ſhall like- 
wiſe endeavour to give them full Satisfaction 
herein, and to produce unanſwerable Proofs there- 
of in this very Place, before we proceed to the 
other. 

Let the Atheiſt then ask himſelf, upon the Sup- 
poſition that there was no Eternal Being, that is, 
in caſe there ever was a compleat Nothing, when 
there was neither Creator nor Creature, nor any 
thing whatever that had an Exiſtence, whether he 
mult not be convinced, that in all Eternity the 
ſmalleſt Thing whatever could not come to exiſt ; 
and that ſuch a Nothing muſt remain and continue 
to infinite Ages a meer and {imple Nothing? 

So that not only from theſe vaſily extended 
Heavens, and their unſpeakable great Lights and 
Bodies, but even from the moſt tender Leaf or 
Graſs, from the moſt contemptible Stone we 
tread upon, and from the ſmalleſt Grain of Sand, 
this Aſſertion can be irrefragably maintained; 
ſince if ever there was a compleat Nothing, the 
very meaneſt of all theſe could never have been 
produced, or made to exiſt in an Infinity of Ages. 


B 3 Ster. 
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Stcr, III. The ſame proved from Romans 1. 20. 


Arrtrr the ſame manner we ſee the Apoſtle 
Paul proving God's Eternal Power, whereby He 
Exiſts of himſelf from all Ages, and his Drwinity, 
whereby he is diſtinguiſhed from all Creatures 
that have had a Beginning: And thus ſpeaking in 
his Epiſtle to the Romans, Ch. i. v. 20. The invifible 
Things of him from the Creation of the World are clearly 
ſeen, being underſtood by the Things that are made, even 
his Eternal Power and Godhead ; ſo that they are with- 

t Excuſe : And ſhewing likewiſe that in naming 
the Creatures in general, he excepts nothing out 
of 'em, how ſmall ſoever it may be, which by its 
Exiſtence is not capable of convincing, with the 

utmoſt Certainty, every one that has not quite loſt 
the Uſe of his Reaſon, of G oD's Eternal Power 
and Divinity, that is, among other Things, of his 
Eternal Exiſtence. | 


Srcr. IV. The Contemplation of Ourſelves in general. 


Now as this Contemplation of all Creatures 
in general, after the aforeſaid manner, is a Te- 
ſtimony to every Man's Conſcience, that there is 
an Eternal Go p; ſo likewiſe will every Man that 
only views the Frame and Conſtruction of him- 
ſelf, (and conſiders who he is, and whereof he 
conſiſts ; how he is come into this World and pre- 
ſerv'd therein,) from thence be convinced of the 
Wiſdom, Power, and Goodneſs of ſuch a Go », 
without hardly conſidering any other Particu- 
lars, tho' we hope alſo to account for them 
hcreatter. | | 

He, therefore, who has hitherto denied or 
doubted of ſo weighty a Truth, let him turn his 
Eyes and Thoughts firſt upon himſelf only, 


when 


The Religions Philoſopher. 15 
when he cannot but confeſs, that he has a Body, 
of which, being in Health, he is capable to move 
ſome Parts, ſuch as the Hands, Feet, Eyes, &c. 
arbitrarily, and according to his own Pleaſure; 
and again (which is very remarkable) that his 
Will has little or no Influence or Power over other 
Parts: Thus his Heart beats, his Blood circulates, 
his Stomach and Bowels are moved ; the Hu- 
mours and Fluids, which compoſe ſo great a Part 
of his Body, produce ſeveral Effe&s in him, with- 
out his being able either immediately to hinder 
or promote their Operation: Moreover, he finds 
that he Underſtands, Wills, Reaſons, Loves, Hates, 
Fears, Hopes, and (in one Word, that Philoſo- 
phers commonly make uſe of ro Sum up the 
whole) that he Thinks. 


SEC. V. The Contemplation of our Bod), which is 
Earth. 


Now upon enquiring firſt into our Body, we 
are convinced by certain Experience, that the 
ſame conſiſts of the Food we uſe, ſuch as Herbs, 
Fruits, Corn, Fleſh, Fiſh, Water, and the like. 
The Beaſts have likewiſe their Food; and tho' 
theſe eat one another, yet the Food of moſt of 
them conſiſts of Plants and Water ; for as for 
Foſſils, Metals, and ſuch like, we do not yet 
know that they ſerve for Food to any Creatures ; 
and tho* they ſhould, yet the following Proof 
will remain in its full Force. We 

Now all theſe Plants ſpring out of the Earth, 


and being ſown, ſeem ro draw their whole Sub- 


ſtance from Earth and Water, excepting only what 
Air, Light, or ſach like Matter, may contribute 
thereto; which Mixture of all together, becauſe 
we meet with it in all fruitful Soils, we ſhall here- 
after, for brevity ſake, call by the common Name 
of Earth. From 
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From whence then a Man muſt finally conclude, 
that the Matter whereof his Body confiſts, 1s no- 
thing but the Water he uſes in his Drink, rogether 
with an altered and diſguiſed Earth, which firſt 
becomes Plants, and afterwards is turned into the 
Subſtance of his Body. 

Now if all this does not appear clearly enough 
to him, let him ſuppoſe the Perſon of a Man, 
who having been before very fat and heavy, has 
loſt ſome Pounds of Fat by Sickneſs ; if ſuch 
a Man being reſtored to his Health, and uſing no 
other Food than Bread and Water, ſhould again 
attain to his firſt Weight; whence proceeds this 
his new Fleſh, but from the aforeſaid Bread and 
Water ? but more eſpecially, if he conſiders the 
Smallneſs of his Body in the very beginning, 
which when his Mother firſt conceived him, was 
ſcarce of the Weight of half an Qunce ; tho 
the ſame Body afterwards, firſt by the Nouriſh- 
ment it received from the Mother, and after- 
wards what it took in itſelf (both which, with re- 
ſpe& to the Matter of it, can be called nothing 
but Earth) grows up toa Man of ſo many Pounds 
weight: And will he then ſtill doubt, ſince all this 
Nouriſhment conſiſts of Water and Earth only, 3 
whether his whole Body, in its utmoſt Extent, is 4 
any thing elſe but a metamorphoſed or tranſub- . 
ſtantiated Earth? | 


SE cr. VI. That the Body does not Think. 


HayinG now diſcover'd theſe Things con- 
cerning his Body (that we may advance a little. 
farther) let him ſuppoſe himſelf ſitting with 
another Perſon at Dinner; could he think that 
the Bread, Fleſh, Fiſh, Beer, Wine, Cc. that are 
eaten and drunk, ſhould firſt become Nouriſh- 
ment, 
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ment, and afterwards being turned into his Body 


(or rather, that a quantity of Earth, from whence 
this Nouriſhment proceeds) has the Capacity to 
judge of, and to underſtand his, or another Man's 
Diſcourſe; or can comprehend the Demonſtration 
of a Propoſition in Euclid ? or let him conſider, 
whether a skilful Chymiſt and Philoſopher could 
ever juſtly fancy to himſelf, that he was able to 
produce, out of ſuch Food or Nouriſhment, a 
ſolid or fluid Body (beſides which two, no third 


can be ſhewn) that can Think, Reaſon, and Diſ- 


courſe like a Man? Now I cannot bring myſelf 
to ſuch a Belief, that there ever was any Man, 
who deſired to paſs for a Perſon of the leaſt Senſe, 
capable of advancing ſuch Notions, and intrench- 
ing himſelf in the ſame, againſt an approaching 
Eternity. | | 


Secr. VII. The Soul demonſtrated. 


ALL this being duly weighed, can a Man 
make any other ſort of Concluſion, than that his 
Food, conſiſting of Earth and Water, is the Sub- 
ſtance of his Body ; and that nothing of thoſe, 
or of any thing elſe produced by thoſe, (nor con- 
ſequently his Body) is capable of Underſtanding, 
Reaſoning, or Thinking. 

And yet he is aflured, and plainly convinced, 
that he both Underſtauds, Reaſons, and Thinks - 
This therefore is an irretragable Proof that there 
is ſomething elſe in him beſides his Body, which 
Underſtands, Reaſons and Thinks; ſo that he does 
thereby know ſo much of himſelf, as that he is 
compoſed of two diſtin& Subſtances, wiz, of a 
Body which is Earth, and of ſome other thing 
beſides his Body, which other thing Underſtands, 
Reaſons, and Thinks This laſt is called the S F 

- an 
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and therefore he knows that ke does conſiſt of 4 
Body and Soul. n . 


SET. VIII. No Man proceeds from himſelf, nor 
TY | from his Parents, but from another. 


Brig come thus far, and knowing what he 
is, let a Sceptick, or an Atheiſt, go a little farther 
with us, and endeavour to find out how he came 
into this World, and how he is here ſupported. 
And that he may bring himſelf to conſider the 
ſame experimentally, let him examine himſelf, and 
ſee, if it was in his Choice or Power to be here 
or not, whether he would chooſe to be formed Sick 
or Healthy, Blind or Seeing, Streight or Crook- 
ed: To all which, without doubt, he will anſwer 
that he would rather be form'd with the good 
Qualities. On the contrary, let him by his own Ex- 
perience enquire, whether he be not placed here 
without the leaſt Act or Concurrence of himſelf, 
and entirely without his own Knowledge, in the 
Condition wherein he finds himſelf, and wholly 
uncapable of beſtowing on himſelf more or fewer 
Advantages of Nature : Conſequently then, he 
muſt be convinced that he does not proceed from 
himſelf, but from another. | 
But ſuppoſing it ſhould be objected by ſome 
body (who being wavering and full of Doubts, 
and unwilling to conſent to what has been here 
advanced, leaſt he ſhould be forced to acknow- 
ledge a Go) that his Parents were, by way of 
Procreation, the firſt Cauſes of his Exiſtence in 
this World; which at firſt ſight carries ſomething 
ſpecious with it: yet if he will be pleaſed to 
penetrate farther into the Matter, he cannot re- 
fuſe believing, that his Parents, as well as others, 
owe their Beginning to that deſire of propagating 
their 
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their Species, which 1s naturally implanted in att 
Creatures; without any Certainty atthe ſame time, 
or thought of the Conſequences of ſuch an A&. 


And muſt. he not, moreover, confeſs, that none 


of 'em all were capable of knowing or - ſaying 
whether it ſhould be a Man or Woman, a'deform- 
ed or well-ſhaped Child, that wasto be produced ? 
Yea, after the Birth, docs it clearly appear to ei- 
ther of the Parents, how the Body of fuch a' Child 
is framed with reſpect to its Veins, Nerves, Fleſh, 
Bones, Humours, and other Parts? 15 

Now if all this be brought to paſs without the 
Knowledge of the Parents; if they be entirely 
ignorant of the Compoſition or Structure of their 
Child, how can he look upon them as the true 
Cauſe of his Being and Subfiſting? Can one juſt- 
ly hold that Perſon for the Artificer, or the real 
Cauſe of any Machine, who is forced to own 
that he does not know any thing of the Conſtru- 
&ion, nor how it came to be ſo made ? and yer 
more, who did not ſo much as know even whe- 
ther it was made by him, tho' he did all that lay 
in his Power towards the Production of it? 

And ſince he cannot judge that his Parents have 
contributed more to him than others do to their 
Children, muſt he not own that it follows from 
thence, that he is placed here entirely without his 
own Concurrence, and without being able to prove 
that his Parents are any thing elſe but unknowing, 
and conſequently no true, but, at the moſt, inſtru- 
mental Cauſes only of his Exiſtence ? 

Moreover, to the end' that we may obviate all 
Evaſions, and demonſtrate undeniably that he 
cannot be produced by his Parents as true Cauſes, 
let him recollect, that beſides his Body there is 
a Soul of which he conſiſts, which has been al- 
ready ſhewn to be entirely different from his 


Body. Now all that could happen * his 
ü Pro- 
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Production on the part of his Parents, ſeems on- 
ly to have reſpect to his Body, and conſiſts in 
nothing more than in the Communication of the 
Semen Corporeum, which likewiſe has its Original 
from Food and Nouriſhment; and therefore, ac- 
cording to what has been proved above, is no- 
thing elſe but metamorphoſed Earth and Water. 
Now this Earth and Water, or any thing elſe 
that proceeds from them, does neither Under- 
ſtand nor Think, and yet he himſelf does both ; 
for which Reaſon he ought certainly to be 
convinced, that he, as a Man, that is to ſay, as 
an intelligent, rational, and thinking Creature, 
can by no means owe his Being to his Parents ; 
and ſince he cannot be the Cauſe of himſelf neither, 
he muſt therefore, as well as all his Forefathers, 
have been brought into the World by ſome other 
Being. 


I have here in the Beginning, that I might not 


ſeem to argue too acutely, paſſed over thoſe mo- 
dern Obſervations, by which it 1s pretended, that 
the Humane Body draws its Origin from a 
Stamen or Fundamental Principle, in which the 
Members are rolled up as in a Clew or Ball of 
Thread ; which afterwards, by the help of Nou- 
riſhment, 1s filled up and unfolded to a Viſible 
Body. The Reaſon is, becauſe the Proof which 
we have here in view, would ſtill remain of the 
the ſame Force. Firft, Since this Stamen, how 
{mall ſoever it may be, whilſt it continues un- 
folded, is nevertheleſs a real Corporeal Subſtance. 
Secondly, Becauſe it is not yet proved, that: this 


Stamen does not proceed from the Fluids of the 


Father or Mother, or of both, and therefore 
does like wiſe conſiſt of diſguiſed Earth. Thirdh, 
By what Cauſe ſoever this Stamen is produced, it 
cannot be denied, that when it is quite unfolded 
into a Viſible Body, it is nevertheleſs a Corporeal 

100 Sub- 
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Subſtance, and ſo remains. Now that ſuch a 
Subſtance can Diſcourſe or Think, no body that 
would paſs for a wiſe Man will raſhly affirm ; nor 
do I believe neither, that there was ever any one 
found who would perſiſt in this Notion, That we 
ought to aſcribe the true and real Cauſe of the 


Formation of our own Stamen, or of any other. 


Humane Body, to our own Knowledge, or to 
that of our Parents. Whoever, therefore, does 
any thing ignorantly and unknowingly, cannot, as 
we have ſaid before, be conſider'd any otherwiſe 
than as the inſtrumental, but by no means the 
true Cauſe of any Effect: From whence it follows, 
That the Concluſion muſt remain as it did; name- 


ly, that neither our Parents, nor we ourſelves, are the 


true Cauſes of our Exiſting here. 


Scr. IX. That our Support is from Auother. 


Now after the above-mention'd Diſcoveries, 
it may eaſily be made appear to every Man, that 
as he is not placed here by his own Power, ſo 
neither is he ſupported by the ſame: For if he 
were, he might at leaſt provide Food and Nou- 
riſhment for himſelf : But can he make the Sun 


to riſe, which cauſes every Thing to ſpring out 


of the Earth? Can he bring down a Drop of 
Rain from Heaven, which renders the Ground ſo 
fruitful, and which likewiſe muſt ſerve him for 
Drink? Can he communicate an Exiſtence, and 
the neceſſary Properties to one ſingle Ear of Corn, 
or to the ſmalleſt Blade of Graſs, in order to feed 
himſelf, and thoſe Creatures which he uſes for his 


Nouriſhment? But to go yet farther, ſuppoſing 


he had Food in abundance, can he tell after what 

manner his Body is thereby ſupported > Or does 

he know where that which refreſhes his Body re- 

mains, as ſoon as it has paſſed thro ne, 
| an 


| 
| 
| 
| 


e V 0 SOARES © — . ,, ⏑  rC A Aa. 7 


% 


22 The Religious Philoſopher. 


and Bowels, and how his Food is turned into 
Blood and other Juices, and how they again are 
converted into ſuch difterent Parts, of which his 
Body conſiſts? So that here again, he can con- 
clude no otherwiſe, than that all this ſurpaſſes his 
Power, and that it is not by himſelf, but by ſome 
other Being, that he exiſts and is upholden. 


Stcr. X. And this other Being, either knows, or is 
| ignorant of what he doeth. 


Now being thus far aſſured from what has 
been ſaid, that a Man is not produced by himſelf 
nor by his Parents, but by ſome other Being, by 
which he 1s likewiſe ſupported ; I leave any one 
to judge, whether he can live in a perfect Tran- 
quility, without endeavouring to know what kind 
of Being it is, by which he is made and pre- 
ſerv'd; ſince I cannot think that he is ſo inſen- 
ſible, or ſo little affected concerning thoſe Things 
that relate to his own Happineſs or Miſery, as 
not to look upon this to be an Affair of the ut- 
molt importance. 

If then he will endeavour with us to enquire 
into theſe Matters, he muſt at leaſt acknowledge 
for an undeniable Truth, that the Cauſe by 
which he is here placed and ſupported, does either 
know and underſtand its own Actions, or elſe is 
entirely ignorant of them ; that is, he muſt either 
agree with the wiſeſt part of the World, that 
there is a Goo by whom he is made and preſerv'd, 
who knows what he did, and what he daily does, 
with reſpect to him; or elſe he muſt endeavour 
to perſwade himſelf, purſuant to thoſe Principles 
of unhappy Atheiſts, (which have never yet been 
demonſtrated) that he was brought into the 
World by a meer and ignorant Chance, or by a 
neceſſary Conſequence of the Laws of an un- 
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knowing Nature: One of theſe muſt be un- 
ly true. . 


SEC r. XI. That our Maker and Preſerver is Wiſe, 
= Mighty and Merciſul. 


Now in order ſeriouſly, and without Paſſion 
or Prejudice, to conſider ſo important a Matter, 
and to know which of theſe two Queſtions are 
to be received for Truth; let him ſuppoſe, that 
he were to be broughe into a Room, where he 
ſhould ſee ſeveral Clocks and Watches that have 
been adjuſted with all the Skill and Perfection the 
Artificer could exert, ſo that they went very true 
and regular; and then let him ask himſelf, whe- 
ther he thinks thoſe Machines could acquire their 
Exiſtence and Aptneſs to perform their ſeveral 
Functions, without the Concurrence of the Skill 
and Judgment of a Workman, and only by Cauſes 
that were ignorant of the Effects they produced, 
ſuch as meer Chance, or neceſſary Laws of Na- 
ture? and whether he would not judge that any 
Man, who ſhould undertake to deduce ſuch Con- 
cluſions from his own Philoſophy, were not quite 
out of his Senſes? 

After having maturely conſider'd all this, 
let him proceed farther, and inſtead of Clocks, 
let him caſt his Eyes upon the Frame and Con- 
ſtruction of his own Body, or upon that of Beaſts, 
Birds, Fiſhes, Plants, and other Wonders of Na- 
ture, and think, ſince a good Clock does un- 
doubtedly prove its Workman skilful, whether in 
each of theſe laſt mentioned Things there does 
not appear an Art incomparably greater than that 
which ſhews itſelf in the very beſt Clocks? foraſ- 
much- as it is moſt certainly true, that the beſt 
Artificer in the whole World, is not capable of 
producing even a Mouſe or a Fly, a little Flower 


Or 
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or a Plant, tho' never ſo ſmall, in ſuch a Per- 
fection as we ſee them daily appearing. Let him 
therefore ſilently examine himſelf, whether all 
his Atheiſtical Arguments can bring him to em- 
brace theſe miſerable Notions for Truth with 
Tranquility, and without a continual Remorſe 
of Conſcience, viz. that he who made his Body, 
and all theſe Things, after ſo wonderful a manner, 
and out of ſuch improper Matter as the Earth 
appears to be for ſuch a Purpoſe, ſhould be ſo 
far void of Wiſdom and Underſtanding, as not 
to know after what Manner, nor to what End, he 
had made the ſame ? | 

Now ſince an unhappy Atheiſt ſeems to be un- 
avoidably obliged by all theſe Things, to acknow- 
ledge that his Creator is wonderfully Wiſe; ſince, 
moreover, the Manner whereby he is preſerv'd, 
ſeems to convince him, that this his Preſerver 
is not only Wiſe, but alſo Mighty and Merciful ; 
having moſt bountifully provided ſuch a great 


Body as the Sun to give him Light; the Air ſur- 


rounding this whole Earth, for Reſpiration ; ſo 
reat a quantity of Water, to aſſwage his Thirſt ; 


uch a number of Plants and living Creatures, to 
ſatisfy his Hunger, and to refreſh him ; and ſo. 


many other Things for other Uſes, without any 
Co-operation on his Part, and ſuch wonderful 
Faculties for the Enjoyment of them all: Let 
him finally conſider with himſelf, what he ought 
to expect, even in his own Judgment, from the 
juſt Wrath of this his Maker and Preſerver, in 
caſe he continues to deny his Wiſdom, to deſpiſe 
his Power, and to be ungrateful for his Mercies; 
and in order to free himſelf from the Obligations 
he lies under to Providence for all theſe good 
Things, if he continues to aſcribe them all en- 
tirely to inſenſible and ignorant Cauſes. 


SECT. 
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SCT. XII. The Tranſition to the following Con- 
templations. 


I cax ſcarce think it poſſible, that there ſhould 
ſtill be an Atheiſt ſo deplorably obdurate, after 
having weighed all theſe things moſt ſeriouſly by 
himſelf, as to dare to own, that the Conſideration 
thereof does not make him uneaſie; and in caſe 
there ſhould be any that had ſo far abandon'd 
themſelves to their ſeducing Paſſions, yet it is not 
to be imagined, that all of em have ſo greatly 
renounced their Reaſon, as not to think it worth 
their while to paſs on with us to the Contempla- 
tion of the Works of the great Creator in the follow- 
ing Diſcourſes; or that among ſo many Parti- 
culars and Wonders, which they will there meet 
with, there ſhould not be one ſingle one, ſuffi- 
cient to make them ſee their Error, and to give 
them a convincing Proof of a Deity ſhining out 
ſo brightly from thence. This I can ſay experi- 
mentally, that by the Meditation chiefly of what 
has been here offer d in theſe two firſt Contem- 
plations, an unhappy Perſon, whom I had for- 
merly often beſought, while he was in good 
Health, that he would ſeriouſly weigh theſe 
Things by himſelf, (and who was wont, even 
till a few Weeks before his Death, where-ever 
he could ſpeak his Mind freely, to ridicule all 
ſuch as acknowledged and ſerved a God) was by 
Go p's Grace brought over to better Thoughts, 
and to a Conviction of his Exiſtence, as he con- 


felled to me with his own Mouth in his laſt 
IIneſs. 


Vol. I. C Co N- 
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COoNTEMPTIATLTION Hh 


Of ſome Particulars in the Mouth, 


Scr. I. Concerning the Teeth. 


'O begin then ; let us firſt contemplate our 
own Body, and a!l the wonderful Structure 
thereof; which, tho' the moſt part of our Food, 
as Bread, Fleſh, Fiſh, Oc. conſiſts of ſolid Bodies, 
cannot be nouriſhed by them ſo long as they re- 
main ſuch, and are not firſt converted into Fluids; 
wherefore a Means was requiſite to turn theſe 
ſolid Bodies into a liquid Matter, and even ſuch 
as ſhould be proper to preſerve and nouriſh us. 
For this Purpoſe there are Teeth planted in our 
Mouths, of which thoſe that ſtand foremoſt are 
ſharp and cutting, in order to bite off a Part of 
that Food which is taken in, whoſe ſemicircular 
Figure is wiſely adapted to a juſt Meaſure of 
the Piece to be bitten, and ſo as to be afterwards 
chewed with the molt Conveniency, as every one 
may expericnce who makes his Biting greater 
or {maller. The ſecond Sort are thoſe that are 
called Doe-Teeth, and thoſe are more pointed than 
cutting, and ſeem to be particularly deſigned 
tor ſomething that is tongher and harder, and 
which cannot eaſily be penetrated by the former, 
in order to hold it faſt, and ſo to divide it from 
the other Part. | 
Does there not appear a wiſe End in all this ? 
Why are not the following Teeth, which are call'd 
Grinders, of the ſame Figure? Why are they flat 


and 
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and broad, and uneven with Cavities and Protu- 
berances, as if Nature intended, that what was 
bitten off by the foremoſt, ſhould be beaten ſmall 
and ground by theſe latter, to which their Un- 
evenneſs contributes; as it is in ſome Mill. Stones 
that are made uneven on purpoſe, in order to 
grind the better? If this is done by Chance, why 
don't the Grinders ſtand foremoſt, and the Fore- 
Tecth in the inward Part of the Mouth, which 
would certainly render biting and chewing very 
uncaſie? How happens it, that almoſt all the 
other Bones are clad with a tender and ſenſible 
Membrane, but the Teeth, ſo far as they ſtand 
out of the Gums, with none; unleſs it were to 
avoid that Pain, which the Uſe of em in biting 
would occaſion, by preſſing upon ſuch a Mem- 
brane ? 


SECT. II. Of the Enamel of the Teeth. 


CN any one ſuppoſe that it is without Wiſdom 
and Deſign (ſince the naked Bone can rarely en- 
dure the Air without Corruption, and the cover- 
ing it with a Membrane would be here uſeleſs 
and inconvenient) thar the Teeth are ſurrounded 
with a hard Subſtance, which the Author of the 
Hiſtory of the French Academy of Sciences, for the 
Year 1699, p. 48. calls the Enamel ; wherewith 
they are, as it were, glazed round about, fo far 
as they are expoſed to the open Air; and which 
as ſoon as they loſe, they rot and are corrupted. 
In Tab. I. Fig. 1. you may ſee a Repreſentation 
thereof: The Line A CF H is that Part of the 
Gums out of which the Teeth appear; A E C and 
F GH are the Roots of the Teeth: The Parts 
AD CB and FLH II ſhew the Euamel or 
Glazing, which conſiſts of ſmall Fibres running 
parallel to each other, that joyn ſometimes at 
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the Top, but below are ſeparated from each 
othet: This Enamel covers the whole Tooth 
as far as it ſtands out of the Gums: MM are 
the little Holes through which the Nerves pals 
into the Root of the Teeth of young People, but 
are cloſed in Old, as in NN; by which means 
this Part of the Nerves, which are otherwiſe 
in the Teeth, is ſeparated from the remaining 
Nerves. 

The Bone of a Tooth is remarkably harder 
than all other Bones, and is therefore thought by 
ſome to be of a petrified Subſtance, to the End 
that it might not become uſeleſs by Attrition. 
And whereas other Bones ceaſe growing after a 
certain Age, the Teeth, or at leaſt their Enamel, 
increaſes even to old Age, in order to make good 
the continual wearing of em: this appears when 
we loſe a Tooth out of one of the Jaw-botfes, 
that which is oppoſite to it in the other, be- 
coming oftentimes longer than thoſe which are 
next to it. 


5 


Sec r. III. Of the Lips. 


To ſay no more of other Uſes of the Teeth, 
with reſpe& to the Beauty of the Countenance, 
and particularly for Spcech, which by their means 
becomes intelligible, eaſie and diſtin : Who can 
conſider the Structure of the Lips without Aſtoniſh- 
ment, and their Motion in ſuch various Manners? 
'The Opening of them for the Reception of Food ; 
the Cloſing of them again to prevent the ſame 
Food, whilſt it is chewed, from falling out of the 
Mouth; the Uſe of 'em in Humane Speech; by 
theſe the Children ſuck their Mother; and theſe, 

together with the Tongue and Cheeks, are uſeful 
in chewing the Food, which not being able to 
remain under the Jaws and Teeth, is by them, at 
every 


1 
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every turn, brought back again, till it becomes 
ſmall, and ſufficiently moiſtened by the Spittle. 


Secr. IV. Of the Glands of the Mouth. 


Is it not likewiſe by a wiſe Contrivance, and 
not by meer Chance, that there are in the Mouth 
ſo many Glands or Fountains of Spittle? Since if 
the Food ſhould remain dry, it could not be 
ſwallowed down, but with a great deal of Trou- 
ble; whereas the Moiſture that proceeds from 
them by innumerable Orifices, is mingled with 
Food whillt it is chewed; and this Liquor, or 
Moiſture, is brought thither by long Veſſels, and 
diſtant Glands, not only to the aforeſaid End, 
but (which is more) to give an Occaſion for the 
more eaſie converting the ſolid Food, wherewith 
it is mixed in the Mouth, into a nutritious liquid 
Subſtance in the Stomach. We ſhall not here 
mention the Property of Sitile, in cauſing many 
Things to ferment, or other Qualities, which may 
be found in the Writings of thoſe who have en- 
quired into them, becauſe we will not dwell too 
long upon this Subject. 


SOT. V. Of the Tongue. 


BETO RRE we take our Leave of the Mouth, 1 
cannot forbear obſerving ſomething more therein, 
which every one that ſees the Effects of it, muſt 
needs be aſtoniſned at; this is the wonderful 
Structure of the Tongue: And here I would freely 
ask all the Artificers in the World, whether any 
of them could have invented ſuch a Machine, 
which having neither Bones nor Joynts, can pro- 
duce ſuch an innumerable Variety of Motions ; 
ſometimes making itſelf long and thin, at other 
times ſhort and thick; and in a Minute ſtirring 
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and turning itſelf after ſo many particular Ways, 
that one can ſcarce fancy any kind of Motion of 
which it 1s not ſuſceptible ? 

Can any body think that there is neither Un- 


derſtanding nor Wiſdom made uſe of here by Him 


who has formed ſuch a wonderful Body, only by 
the .knitting together of ſome Muſcular Fibres, 
(if we except ſome Glands, the Uſe of which is 
to moiſten 1t, as 1t becomes dry) and fix it in a 
Place where all theſe Motions may have their 
Ule ? 

Let the moſt obdurate and deplorable Atheiſt 
conſider with himſelf, whether there is the leaſt 
Shadow or Appcarance of Truth for his aſcri- 
bing this to meer Chance, or to natural Laws 
working neceſſarily, and without any wiſe Deter- 
mination. 

This Tongue hes in the Mouth, where the 
Sound that comes out of the Wind-pipe paſſes 
thro'; and which, by the Motion of the Tongue, 
becomes diſtin& ; and fo forming all Speeches 
and Languages, produces this great Wonder, 
that a Man, by the Motion of ſuch an Inſtru- 
ment, can communicate the Thoughts of his 
Soul to another ; whereas, if it were otherwiſe 
placed, or if it were not of ſuch a Texture and 
Property, the whole World would be brought 
into Confuſion : This may be obſerv'd in thoſe, 
who by Deafneſs or other Accidents have the 
Misfortune of not being able to uſe their Tongue: 
How great 1s the Trouble and Difficulty they 
find in expreſſing their Thoughts to other Men? 
In ſhort, every one may eaſily repreſent to himſelf 
what a Diſorder 1t would be, ſuppoſing all Men 
dumb, if we were obliged to make uſe of other 
Signs and Tokens, in order to carry on any Com- 
merce or other Buſineſs with one another; not to 
mention the Prejudice which the teaching of all 

1 1 5 Sciences, 
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Sciences, and in a manner every thing that paſſes 
among Men, would ſufter thereby. 

The Tongue does alſo lie upon that Place, 
thro' which the Meat and Drink paſles ; and be- 
{des its other Faculties, is a principal Inſtrument 
of Taſte. If it had not this Property, how many 
People would eat without any Pleaſure or vatil- 
faction? Nay, ſo neceſſary a Work would be ve- 
ry tedious and irkſome to many. 

Can any one again perſwade himſelf that he 
is not beholden to the Wiſdom and Goodneſs 
of his Creator, who. has placed this Tongue in 
the Mouth, and endow 'd it with all theſe Proper- 
ties? Could any Man ever ſhow in the very 
beſt Machine of Humane Invention, ſo many 
Wonders in the Structure thereof, ſo much Wit- 
dom in the Diſpoſition of the Parts, {o many 
Advantages in the Uſe of it? And cap all dis- 


cover the Hand of a wiſe Artificer in «he For- 


mation of a much meaner Inſtrument 2 How 
miſerably blind are ſuch Men, ho cannot fee 
in this wonderful and amazing Structure of the 
Tongue, a Wiſe, Powerful and Gracious Crea- 
tor, and {till preſume to affirm that all this 
comes to paſs by Chance, at leaſt without Know- 
ledge ? 

Not to mention here expreſly that Service and 


Uſe of the Tongue which preſerves all Men alive, 


viz. by thruſting the Food, after it has been 
chewed in the Mouth, down the Throat ; with- 
out which we ſhould not be able to ſwallow at 
all, or at leaſt but with great Difficulty ; the In- 
conveniencies of which, all ſuch as have loſt this 
Faculty by Swellings in thoſe Parts, are very 
ſenſible of. 


C 4 SEC. 
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SEC. VI. Of the Tyroat. 


Now if we paſs on to the Throat, whither 
the Food leads us from the Mouth and Tongue ; 
and if we confider the Structure thereof, can any 
one imagine that it was ſo contrived without any 
Wiſdom; that the Orifice, or Opening of the 
Throat, is dilated by three Pair of difterent 
Muſcles, (ſee Tab. I. Fig. 2. BB, C C, D D,) like 
a Bag by ſix Hands, to the End that the Food, 
which the Tongue drives thitherwards, may be 
ſwallowed, and deſcend without any Trouble; 
being drawn up ſo much higher backwards, by 
the Muſcles D D, that the Food paſling over the 
lower Brim thereof, and ſtriking againſt the hin- 
der Part, ſhould not fail to find the right En- 
trance of the Throat, which being compoſed of 
a moift Membrane, would cloſe together, or at 
leaſt hinder the ſwallowing, if thoſe Muſcles 
were not placed there. 


Sr. VII. Of the Wind-pipe. 


Bor herein appears yet more ſenſibly the Pe- 
ſign and Wiſdom of the Great Artificer, in order- 


ing the Food to paſs over the Orifice of the 


Wind- pipe as it goes to the Throat: For if any 
thing falls into the Wind- pipe (which People 
commonly call going the wrong Way) every one 
knows what Diſorder it occaſions in them, ſo 
great ſometimes às to put them in danger of 
choaking; wherefore it is abſolutely neceſſary, if 
we would eat with Eaſe, and preſerve our Life 
at the ſame time, that the Wind-pipe, or. the 
Mouth of it, ſhould be cloſed when we ſwallow, 
and then immediately open'd again inorder to 
draw our Breath : Now can any body be ſo dull 
as 
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as not to obſerve this determinate End and Deſign 
of our Wiſe and Merciful Creator! Let him only 
take the Trouble of viewing the upper Part of 
the Wind-pipe of a Sheep or a Calf, where he 
will ſee more plainly than can be ſhewn him here 
by a Figure, that there lies a Cartilage, called the 
Epiglotti, which being preſſed down by the Food, 
when *tis ſwallowed, covers the Orifice of the 
Wind-pipe lying under it, by which means the 
Food paſſing over it, as it it were a Bridge made 
for that Purpoſe, in its Way to the Throat, is 
prevented from falling into the Wind- pipe, which 
would often occaſion coughing, ſtraining, and 
other greater Inconveniencies. 

Now if this Cartilage ſhould remain lying thus 
upon the Orifice of the Wind-pipe, the Breath 
would be ſtopt, and the living Creature imme- 
diately ſuffocated. Do we not here again diſ- 
cover a wiſe Deſign, that this Epigletti is ſo 
contriv'd, as to riſe up like a Spring that has been 
preſſed down, or as ſome ſay, drawn up by Muſ- 
cular Fibres after the Food has paſled over it? 
By which means the Paſſage of the Breath is 
immediately open'd after ſwallowing, in caſe the 
Elaſtical Force of the ſaid Epiglotti ſhould be 
weaken'd by too much Uſe. 


SEC r. VIII. Conviftions from what has been ſaid above. 


Now let a Man conſider all theſe things to- 


gether, as they appear in ſo ſmall a Place as 
the Cavity of the Mouth, and ſee whether he 
can ſtill ſuppoſe that all of them, ſo manifold 
in Number, ſo neceſſary to our Life and Well- 
being, could have met together in ſuch a narrow 
Circumterence, without any Deſign of the Maker, 
and by meer Chance or ignorant Cauſes? Can he 
not clearly diſcover therein a Wiſdom, Power and 

Goodneſs, 
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Goodneſs, which contrived all this, in order to 
ſupport this Part of the Humane Body, and to 
preſerve it from ſudden Death by Suffocation or 
Strangling ? And let any one ſay, if he can, that 
in a Place not above a Span long, where ſo many 
Diſpoſitions of ſo many different things, for the 
attaining ſuch weighty Purpoſes do appear; that 
all this is brought about, by Cauſes ignorant of 
their own Work. 


S rr. IX. About Sucking, and of Places from which 
the Air is exhauſted. 


BETON we conclude this Diſcourſe, I muſt 
add ſomething, which as often as I conſider it, 
does every time excite in me a new Aſtoniſhment. 

All the Learned World knows the juſt Praiſes 
that have been given to the famous Terricelli, 
Gueric, Boyle, and others, who were the firſt In- 
venters of the Art of producing a Vacuum, or 
Place void of Air, by the ſubſiding or ſinking of 
Quick-ſilver, or otherwiſe by Air-Pumps, where- 
by ſo many Secrets of Nature have been diſco- 
ver d. And can we ſee without ſtanding amazed 
at the All- comprehending Wiſdom of our Great 
CREATOR, who has prepared and fitted the 
Mouth of all Men for an Inſtrument to produce 
the ſame Effect! The Action which is called 
Sucking, is a plain Nemonſtration thereof, and is 
performed by putting the Tongue and Lips to- 
gether, or otherwiſe, only by leaving a little 
Cavity between them firſt open, and afterwards 
drawing the Tongue backwards, which makes a 
Hollowneſs that was not there before between 
the Tongue and Lips, and conſequently empties 
it of Air; or otherwiſe, by drawing the Tongue 
back, makes the Cavity that was there larger, 
giving the Air that was in the Place more room, 

and 
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and ſo leſſens the Preſſure and Reſiſtance of it in 
that Place; by which means the Liquor (into 
which one End of a Pipe 1s put, and the other 
into the Cavity of the Mouth, which has been 
emptied of its Air) being preſſed by the External 
Air, and finding in the Mouth little or no Re- 
ſiſtance, is forced up thither. The {ame Effect is 


ſcen in the Sucking up of Smoak by thoſe that 
take Tobacco. 


Sr. X. Sucking, as performed by Children. 


Bur that which ought to be not only ſurpri- 
ſing, but aſtoniſhing to every body, is, that this 
ſo artful a manner of producing a Vacuum is per- 
formed by Children newly born, and even by all 
the moſt irrational Creatures, which, by Suckin 
their Dams as ſoon as they come into the World, 
arc already taught to begin to ſupport their own 
Lives. Can theſe know that the Air has an ex- 
panſive Faculty? That it preſſes all things with 
ſo great a Weight? That to cauſe the Milk to 
come out of the Breaſt with ſuch a Preſſure, there 
mult be a Vacuum, or Place void of Air, made 
before the Orifices of the Nipples? That this 
Place muſt be ſo cloſed on all Sides, that tho' the 
Air, in order to Reſpiration, paſſing thro' the 
Noſtrils, can infinuate itſelf by the ſmalleſt Open- 
ing, yet it muſt be prevented from coming into 
this Vacuum; for in ſuch a caſe the Sucking, or 
the flowing of the Milk, would ceaſe; all which 
things muſt be well obſerv'd by ſuch as make 
Inſtruments proper for Sucking, as they are ex- 
actly followed by Nature; which teaches igno- 
rant Children, and even brute Beaſts, to form this 


curious Machine, and to uſe it according to the 
ſtricteſt Rules of Art. 


SECT. 
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SECr. XI. Convictions from the foregoing Obſer- 


VAtions. 


N ow let the unhappy Patrons of the deſperate 
Sentiments of an Epicurus and Lucretius ſeriouſly 
conſider theſe things with us, and ſee whether 
their Fundamental Principle can obtain here, viz. 
that all things are produced without a certain End 
or Deſign ot the Creator, and that Men only find- 
ing em ſo prepared to their hands, do make their 
Uſe of them. Is it to be believed that this can 
happen with Children, and all other Creatures, 
as ſoon as they are born, which do not ſo much 


as know that there is ſuch a thing as Air, much 


leſs how to apply it to this Purpoſe? Can any 
Man, endow'd with Reaſon, think that the dul- 
leſt and moſt ignorant of all living Creatures are 
immediately capable to apply ſuch a Machine to 
its right Uſe > Whereas Men of the greateſt 
Learning and Underſtanding will readily own 
how difficult it is at firſt for them to underſtand 
and uſe the ſame rightly; every one can witnets 
this the firſt time he takes an Air-pump into his 


hand. 


And to give a convincing Proof that the Inſtru- 
ments made uſe of for Children and young Crea- 
rures in Sucking, are produced by infinite Wiſdom 
for that Purpoſe, we need only enquire into the 
wonderful Structure of the Muſcles of the Lips and 
Tongue, and the fleſhly Fibres of which they are 
compoſed, and which are ſo well deſcrib'd by all 
skilful Anatomiſts. If we would allow Reaſon 
to take place, we ſhould be ſufficiently ſatisfied 
by this ſingle Inſtance; that, becauſe that Paſſage 
is ſtopt in Sucking, which upon other occaſions is 
prepared for the Air, the adorable Creator, and 

great 


The Religious Philoſopher, 37 


great Preſerver of all things living, has ſo diſpo- 
{ed the Noſtrils, that they may ſerve for breathing 
during the Action of Sucking; and ſo this great 
Work, ſo neceſſary to new-born Creatures, might 
not be obſtructed at every turn. A Proof of this 
is ſeen in Nurſes, who, when they have a mind 
that the Child ſhould leave off Sucking, ſtop their - 
Noſe with their Finger, by which means their 
breathing that way being hindred, they immedi- 
ately quit the Breaſt, that they may draw in the 
Air by their Mouths. | 

How deſperately blind muſt he be, who in all 
this does not obſerve the Wiſdom of his Creator ! 
that has after ſo wonderful a manner contriv'd 
this ſo great and ſo neceſſary a Work, whereby 
all living Creatures are, as ſoon as born, pre- 
ſerv'd from periſhing for lack of Food, even then 
when the Nature of Suction was unknown to 
Mankind? For it is plain, beyond all need of 
Proof, that none of the old Philoſophers (as far 
as appears by their Writings) knew any thing of 
the matter, till that in the laſt Century the Pro- 
perties of the Air were diſcovered. 

Since it is not conceivable how any one can 
have a juſt Notion of the Nature of Suction, 
without owning at the ſame time the amazing 
Wiſdom of him who (to ſay nothing of Womens 
Breaſts) has adapted the Mouths of Children to 
perform a Work of ſo much Art; could any 
Man likewiſe behold a Machine form'd for ma- 
king a Vacuum, or for exhauſting Air, not com- 
poſed of any ſolid Matter, ſuch as Braſs, Iron 
or Glaſs, (of which Air-pumps and Barometers 
are uſually made) but only of flabby Membranes, 
and flexible Fibres joyn'd together, ſuch as the 
Muſcles are made of; I ſay, could any one ſee 
theſe Wonders perform'd by ſuch — 
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and imagine them to be form'd without any Skill 
in Mechanicks, by meer Chance, at leaſt without 
Wiſdom or Deſign ? 

Let the moſt obdurate Atheiſt, even tho' he 
were a great Mathematician, ſet about a Work 
of the like Nature, and try whether with all the 
Skill he is Maſter of, he can produce ſo compleat 
a Machine out of ſuch unapt Matter ; and if he 
could frame one, even after a much more imper- 
fe& manner, would he not think that ſuch an 
Invention ought to procure him the Praiſes of 
the greateſt Mechaniſts? And can he then think 


himſelf Juſt or Reaſonable, to refuſe thoſe Praiſes 


to that Glorious Creator, who has placed and 
fixed ſuch a Machine in the Mouths of all Men, 
and of many other Animals ! 


C O N- 
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CONTEMPLATION IV. 
Of the Throat, Stomach, and Bowels, 


SECT. I. Concerning the Throat. 


E T us now go on, and contemplate the Stru- 
cture and Function of the Throat, as it ex- 
tends itſelf from the Mouth to the Stomach. 
The Food being ſufficiently chewed in the 
Mouth, and being conveyed in the manner as has 


been before deſcribed, into the Throat, thro' the 


Orifice or Opening thereof, (Tab. I. Fig. 2. E) if it 
were to deſcend by its Weight only, it would re- 
quire a great deal of Time to paſs into the Stomach 
thro* this Tube, becauſe of its being membranous 
and moiſt, ſo that the Parts of it would ſtick toge- 
ther ; eſpecially, if any Piece of Food, by its Large- 
neſs and Solidity, ſhould extend the Throat in its 
Deſcent, and thereby contract thoſe Parts that are 


- above and below the ſaid Food : To ſay nothing 


of the Throat of Beaſts, which lies horizontally, 
or even aſcends when they feed upon the Ground; 
in ſuch a caſe, I ſay, that which is {ſwallowed 
would not be able to proceed into the Stomach. 
Now, to prevent all theſe Inconveniencies, it 
has pleaſed the Gracious Creator to place there 
a Muſcle, A A, (which is here repreſented, cut 
thro*, and is by ſome taken for two) the Fibres of 
which encompaſſing the Throat, and contracting 
themſelves, do thereby ſqueeze it, and ſo force the 
Food to deſcend ; for whatever the Cauſe be, it is 


expe- 
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experimentally true, that all the Muſcles of the 


Body operate, by contracting or ſhortning their 
Fibres. 


Scr. II. The Strait and Circular Fibres of the 


Throat. 


Can we further conſider the wonderful Order 
in which this Tube is framed, without acknow- 
ledging a Wiſdom therein that intended the Pro- 
truſion of the Food into the Stomach ! Since the 
outward Membrane E being taken off and laid 
aſide at a (which is to be underſtood in all thoſe 
Places where you meet with the Letter a in this 
Figure) the Muſcular Fibres F ſhew themſelves, 
deſcending perpendicularly, or lengthwiſe, ac- 
cording to the whole Extenſion of the Throat; 
having others under them, as in G, which encom- 
paſs the Throat like Rings or Circles: Let us now 
imagine, that theſe two Sorts of Fibres, viz. 
thoſe that run lengthwiſe at F, and the Circular 
at G, were contracted ; we ſhould then perceive 
that theſe laſt Circular Fibres, ſhortening them- 
ſelves behind and above the Part where the Food 


lies, protrude the ſame downwards, after the ſame 


manner as the Women that make Sauſages are 
wont to do, by ſqueezing the Matter with their 
Hand, in order to make the ſame go forward into 
the Bag or Gut that is to contain it; whilſt in the 
mean time, the long Fibres, by ſhortening them- 
ſelves likewiſe, do widen the Place thro' which 
the Food is to paſs, to the End it may be the 
more eaſily thruſt down by the Contraction of the 
Circular Fibres. 

Now that this Motion and Progreſſion of the 
Food towards the Stomach is perform'd by ſuch 
a kind of Force, and not by its own Weight, is 
plain by Childrens ſwallowing their Victuals into 


the 
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* 
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the Stomach upwards when they ſtand upon their 
Heads: Upon which Account every one of us is 
moſt highly obliged to the Goodneſs of our Crea- 
tor; becauſe otherwiſe no body could take in any 
Food in the Poſture of lying down ; which how 
exceeding inconvenient it would be to lick and 


diltemper'd People, is not neceſſary to be tarther 
deſcribed. 


SECr. III. Of other Tunicles or Coats of the 
Throat. 


Ox: thing further ſeemed requiſite towards 
rendering the Paſlage of the Food yet more caſy, 
Viz. That the Tube above-mention'd, for the 
better performing its Function, ſhould be kept 
conſtantly moiſt; foraſmuch as the Food being 
ſometimes dry, its Motion and Deſcent would 
be perform'd more flowly and with greater 
Trouble. 

Can we therefore diſcover no Wiſdom herein ; 
that in order to produce ſuch an Effect, the {aid 
Throat has a Tunicle full of Blood-Veſſels, that 
is of Veins and Arteries, (See Tab. I. Fig. 2. H.) 
and yet another under that at I, which 1s called 
the Glandulous Tunick, becauſe it is full of little 
Glands, from whence a Liquor is ſeparated from 
the Arteries, which renders the under-lying K, 
called the Nervous Coat, ſmooth and {lippery, 
that it may be fit for the ſaid Uſes? It oughr 
likewiſe to be obſerved here, that theſe Glands 
in this Coat or Tunicle are placed exactly be- 
tween fleſhy Fibres for this Reaſon, that there- 
by they may be more or leſs preſſed, in order to 
diſcharge their Moiſture according as there 1s 
occaſion ; for which Cauſe likewiſe, this laſt 
Tunicle is endued with a ſoft Woolineſs on the 
Inſide, which in ſome meaſure is able to ſtop and 

Vol. I. D hinder 
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hinder the Moiſture from paſſing away till it has 
perfomed its Function of making the Parts ſlip- 
pery ; when there is too little of this Moiſture, 
and the Throat is too dry, that which we call 
Thirſt, ſeems to be produced, which is a natural 
Warning that Moiſture is there wanted. 


Scr. IV. Convictious from the foregoing Obſervations. 


Now can any one imagine, that all this won- 
derful Structure of the Parts of the Throat is pro- 
duced by Chance, without any View or Reſpe& 
to the Order and Uſes for which they are de- 
ſigned ! which belides thoſe artful Inſtruments for 
forcing the Food to deſcend into the Stomach, 
beſides the Veins that feed it, and by the Moi- 
ſture which 1s ſeparated in the Glands, contri- 
bute to make it ſmooth, has likewiſe in itſelf the 
Property of watning us when we ought to moiſten 
it, at ſuch Times as its own natural Juices are 
not ſufficient to perform the ſame, by reaſon of 
the Dryneſs of the Food, or other Accidents : 
And if any Body does perſiſt in affirming that all 
this is owing to Chance, why ſhould he be aſhamed 
to ſay, that a Spout or Pipe, by which the Rain- 
water is conveyed from the Top of a Houſe into 
a Ciſtern (which in compariſon of the Structure of 
the Throat, has nothing of Skill in it) was pro- 
duced in that Place by a meer Accident, and with- 
out any End or Deſign ? 


Scr. V. Of the Stomach. 


Now in caſe the Stomach DCDT, (Tab. I. 
Fig. 3.) were as narrow as the Throat E A, or as 
the Inteſtines GH HII, both which make one 
and the ſame continued Tube with the Stomach, 
and that the Food ſhould paſs thro* all of them 


with 
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with equal Force and Swiftneſs, it would not be 
poſſible that the ſame ſhould be rightly prepared, 
or, as they call it, macerated and converted from 
a ſolid Body into a fluid Matter proper for Nou- 
riſhment. 

And here again do we not ſee plain Footſteps 
of a wiſe End in contriving the Stomach to be ſo 
much larger and hollower, in order to contain 
at once all the Meat and Drink that 1s ſent down 
into it? and beſides of ſuch a Structure, as not to 
ſuffer the ſame to paſs too ſoon thro? it, as it 
happens 1n all the other Parts of this great and 
long Tube ? 

Thus we ſee that the Food deſcending from 
E A into the Stomach B, is hinder'd from pro- 
ceeding further, by Reaſon that the extreme Part 
or End of the Stomach C, by which the Food is 
to be diſcharged, is ſo much higher than the Belly 
of it in which it lies; whereby it is obliged to re- 
main there for a while, in order to be turned into 
a ſort of Pap, which the Anatomiſts call Chylus or 
Chymus ; or as ſome will have it, till the Quin- 
teſcence thereof be extracted. 

And what I cannot paſs over here without a 
Note of Admiration is, That according to the 
Obſervations of that great Anatomiit Yerheyen, the 
diſcharging Part C is not raiſed up to that heighth, 
but juſt at the Time when the Stomach is full and 
extended, and fo is capable of hindering the Food 
from paſſing too ſwiftly thro? it; whereas other- 
wiſe when the Stomach is empty, it ſinks down 
much lower. Can any one ſee this without diſ- 
covering the Deſign ot the Great Creator, to con- 
nue the Food a ſufficient Time in the Stomach | 


D 2 SECT: 
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Sect. VI. The Fuices of the Stomach, and concerning 
the Muſcular Valve. 


N ow whether the Conſumprion of the Food 
happens after one or the other Manner, it was ne- 
ceſſary in both Caſes, that there ſhould be more 
Moiſture mixed with it in the Stomach, in order 
to put it into a Fermentation, or otherwiſe to 
convert into that fluid Matter called Chyle, | 

Can it now be thought, that meer Chance pro- 
duced ſuch a vaſt Number of Arteries in the Sto- 
mach as you may ſee at DD, dd; and ſuch a won- 
derful Number likewiſe of Nerves, ſpreading like 
ſo many Branches out of E and F, which convey 
into it ſuch a Moiſture and Nervous Juice by the 
Glands that are placed on purpoſe, that together 
with the Spittle which is mixed with the Food 
in Chewing, they may make a new Liquor proper 
for the Attrition or Breaking of the Food; and 
to the End that it may remain long enough there- 
in, the extreme Part of the Stomach B (Tab. I. 
Fig. 4.) is ſhut up with a Muſcle that encom- 
paſſes and contracts the ſame, and which there- 
fore cannot be opened but with a greater Force or 


Preſlure ? 


SEO r. VII. The Fibres of the Stomach. 


T 1+ Food having remained ſome Hours in the 
Stomach, in order to its Change, muſt afterwards 
purſue its way for the Nouriſhment of the whole 
Body : Can any one then think that it happens 
without the eſpecial Wiſdom of God, that every 
Thing is found in the Stomach adapted in the 
beſt manner to promote this Purpoſe ? 


1. By 
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1. By the inſenſibly oblique Aſcenſion from the 
Bottom of the Stomach to the Paſſage C (Tab. I. 
Fig. 3.) in order to diſcharge the ſame: Whercas 
if this laſt Orifice was of the ſame Structure as 
that at A, thro' which the Food paſles into the 
Stomach, it is plain that the Diſcharge thereof 
could not be performed but with very great 
Trouble. 

2. Add to this, that the external Fibres of the 
Stomach are extended lengthwiſe in it, and be- 
ing ſhorten'd in their Operation, they likewiſe 
render the Stomach ſo much ſhorter ; and in or- 
der to exert themſelves with greater Strength at 
both the Orifices A and C, as alſo at the Bottom 
of the Stomach, they become muſculous. 

3. Moreover (Tab. I. Fig. 4.) other ſtronger 
Fibres D encompaſs the Stomach annularly, and 
croſs the former, which being drawn together, 
make the Stomach narrower. 

4. Under theſe there lie yet another Row of 
Fibres (Tab. I. Fig. 5.) which run obliquely A, 
extending themſelves from the uppermoſt Part of 
the Stomach to the Bottom thereof, drawing 
obliquely the End M towards the Beginning N. 

Now let any one ſuppoſe, that he held this 
Stomach, C full of a fluid Matter in his Hand, 
and that.it was to continue in the ſame Poſition 
in relation to the Heighth of its lower End C: 
Could he poſſibly invent a better Way to diſ- 
charge the ſaid Matter by the Orifice C, as firſt by 
cloſing the Orifice A, and afterwards contracting 
the Stomach, by pinching it togerher lengthwiſe 
from C to A; by which means the incloſed Mat- 
ter being thruſt againſt the Left end of the Sto- 
mach T, muſt neceſſarily be forced out at the 
Right end where the Orifice C is ? 


D 3 Now 
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Now how particularly ſerviceable the ſtrong 
Muſcular Fibres B (Tab. I. Fig. 5.) are thereto, 
is plain, firſt, becauſe they encompaſſing the Left 
Orifice of the Stomach I, do ſhut the fame ex- 
actly at the Time when the Food is thruſt out at 
the other Orifice K, to the End that the Chyle 
may not be driven back again into the Throat 
thro? the Orifice I P. Secondly, Becauſe theſe Fi- 
bres B running lengthwiſe, are inſerted in the 
right Paſſage of the Stomach K, which when 
they become ſhorter, they draw towards them- 
ſeives, and by this one Action do at the ſame time 
contract or ſhorten the Stomach from M to N, 
and whilſt they ſhut one Orifice I, they do in 
ſome manner dilate the other K; inſomuch that 
it is impoſſible, when all theſe Fibres are con- 
tracted and perform their Function, but that 
the Chyle ſhould be protruded by the Ort- 
fice K K. 

How comes it to paſs now, if all this be done 
by Chance, that theſe Fibres of the Stomach run, 
or are extended ſo differently from thoſe of the 
Throat, and thoſe of the Bowels, which ſhall be 
accounted for hereafter? And whence comes it, 
that each of them is adapted, in the moſt proper 
manner, to its right Uſe, and the Functions that 
are required of it? Can the wonderful Structure 
of the Fibres be deemed accidental! Why don't 
they ſay the {ame of the Preparation of the Ropes 
that are uſed in the drawing up of a * Rammer, 
1 which, comparatively, there is very little 
rt ? 


— 


— — 


An Engine uſed in driving Piles or Stakes into the 
_ Ground. 


SEC. 
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Secr. VIII. The Mucilage or Slime of the Stomach. 


BESID Es all this, there is often a Neceſſity in 
ſome Perſons, for an Acid Matter to compleat 
the Diſſolution of ſome kinds of Food; of which 
Nature are alſo ſeveral Medicines, ſuch as Vinegar, 
Verjuice, Lemon- Liquor, Muſtard, Pepper-Root, 
and almoſt ali Spices, all Salts, as well the Com- 
mon as Volatile, and others, which are all Acid, 
and nevertheleſs very neceſſary on ſome occaſions. 
Now, foraſmuch as the Stomach is membranous, 
and the Membranes thereot extreamly ſenſible, 
there was danger, that by ſuch ſharp Matters it 
might either be affected with Pain, or elſe irrita- 
ted to Vomiting or other irregular Motions. Can 
we therefore here, without Thankfulneſs and A- 
ſtoniſhment too, obſerve, how it has pleaſed our 
Gracious Creator, with great Wiſdom to provide 
againſt the ſame, by cloathing the innermoſt Part 
of the Stomach and Bowels with a thick and 
rough Slime, ( whereby they are detended from 
the Corroſion of thoſe ſharp Matters) which is 
ſtopt there, and adheres to ſmall Fibres, that ſtand 
ſtreight up on the ſides of the Stomach, like the 
Silk Thread in Velvet, to prevent the {aid Slime 
from being carried away immediately by the Food 
that paſſes thro* the Stomach ! 

Can any body now, conſidering what has been 
here ſaid about the Stomach, (tho' for Brevity ſake 
I have deſignedly omitted ſeveral remarkable C:r- 
cumſtances ) remain unconvinced that it was a 
Great Creator who, in order to diſplay his Wiſ- 
dom and Goodneſs to Mankind, has produced 
all this in ſuch a beautiful Order! And can he, 
without Scruple, aſcribe this whole Structure to 
ignorant Cauſes! the rather, becauſe any one ot. 
theſe Circumſtances failing, very diſmal Conſe- 
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quences, and even Death itſelf, would ſome- 
times follow. 


Stcr. IX. Of Hunger. 


To ſay nothing more about the Stomach, which 
ſeems plainly to prove the Deſign of Him that 
made it; are we not particularly obliged to return 
him our Thanks tor having been pleaſed, over and 
above, to add to the Structure of the Stomach, 
beſides ſo many other neceſſary Uſes, the follow- 
ing Property, viz. Hunger; by feeling which, we 
are acquainted, that we ſtand in need of new Food 
and Refreſhment, of which, without ſuch a Warn- 
ing, we ſhould not be ſenſible oftentimes, till we 
become weak and faint, and unfit for Buſineſs 
for want of the ſame. 

He muſt be miſerably blind who cannot diſco- 
ver a Wiſe and Gracious Maker of all theſe things; 
or that can perſwade himſelf, that their skilful 
Structure, and ſo many Conveniencies and regular 
and well adapted Uſes, can be produced by meer 
Chance or irrational Cauſes. 


SFr. X. The Uſes of the Guts. 


Lr us now paſs on with the Food to the Bowels 
or Guts; to know the Conſtruction of which, you 
may conſider the Tube (Tab. I. Fig. 2.) repreſenting 
the Gullet and the Stomach as Parts of the Bowels 
to which they are annex'd,fince theMembranes and 
Tunicks thereof are for the moſt part analogous 
with thoſe of the Guts, and ſo are its Motions too, 
by which the Matter contain'd therein isprotruded; 
for which reaſon we fall not repeat the ſame here. 

This Tube has the following great Uſes; (Fig. t.) 
Firſt, that it ſeparates that which is proper for 


 Nouriſhment from the unneceſſary Parts, convey- 


ing 
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ing it to the Venæ Lacteæ, or Milky Veins ; Secondly, 
that it carries the Remainder of the Food to the I- 
teſtinum Rectum, in order to be there diſcharged. 

Now to ſpeak of this laſt in the firſt place, it 
will not be neceſſary to ſay, after the Deſcription 
of the Gullet and Stomach, that this is alſo per- 
formed by the long and circular Fibres, which do 
likewiſe both here produce, by contracting and 
ſhortning themſelves, a protruſive Motion, called 
by the Anatomiſts, The Periſtaltic Motion. 


SECT. X. The Meſentery. 


You may ſee how theſe Bowels are placed in 
the Body, in Tab. I. Fig. 3. Now in caſe this Tube 
of the Bowels was ſhort, there would be danger 
that the Chyle, or nouriſhing Juice, extracted from 
the Food, might in a great meaſure be diſcharged 
with the uſeleſs Part thereof. Is it therefore with- 
out a Deſign of the Maker that there are ſo many 
Meanders or Windings therein; ſo that it is very 
near fix times the Length of a Man? And parti- 
cularly, that notwithſtanding all its Turnings, it is 


faſten'd in ſuch a manner to the Meſentery, that it is 


not poſſible for the Food either to miſtake its way, 
by reaſon of the length of the Inteſtines, or to take 
any ſuch turn, as that the way throꝰ which theChyle 
paſſes ſhould be ſtopt; as may be ſeen in Tab. I. Fig.6. 
where G G repreſents the Meſentery, and LL the 
Bowels or Guts faſten'd to it, but both extended. 

Now can any one ſee without Aſtoniſhment, 
that in this Membrane (which being only flat and 
round, would be too big to lie conveniently in the 
Belly, in caſe it ſhould be faſten'd to ſuch a great 
Length of the Bowels in its Circumference) ſuch a 
wonderful Method is uſed by our moſt wiſe Crea- 
tor for that purpoſe, viz. by plaiting it upwards 
and downwards upon the Edge of the Meſentery, 
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juſt as they uſed to do the Ruffs in old Times? 


An Inſtance of which may be ſeen in that Part of 


the Inteſtines deſcribed by PQ, RS, (Tab. I. 
Fig. 6.) and more fully in the 2 Fig. of the 18 Tab. 
of Verheyen, in the ruffled Edge BB of this ex- 
panded Meſentery ; to which, that we may not 
multiply the Figures too much, we reter thoſe 
that are deſiroas to ſee it in its true State. It is 
by this means, that tho' the ſame is not above 
two Spans breadch in a Man of a middle Size, 
yet by theſc Plaits and Folds it acquires ſo much 
Length, as to attord ſufficient room for the Tube 
of the Inteſtines, which is ſo much longer, to be 
faſten'd to it. Now in caſe this Problem had 
been laid beſore a great and able Mathematician, 
would not he have thought that he had acquired 
no ſmall Honour, by ſolving it after this manner? 
And can any body fancy that this is performed 
by Chance, or without Wiſdom ! 


SFr. XII. The Glands of the Inteſtines. 


No w whilſt the nutricious Juices are continue, 
ally ſeparated from the Food in the Bowels, and 
by Openings, which are tound in their Membranes 
paſs into the external Parts, as we ſhall ſhew here- 
after; it ſeems as if it could not be avoided, that 
the Remainder being thereby become dryer, ſhould 
be hinder'd from proceeding conveniently on its 
way in this Tube. To remove this Difficulty, the 
adorable Creator has been pleaſed to place ſeve- 
ral Glands in the Inteſtines, from whence they 
filtrate a Liquor ſufficient to ſoften the Excre- 
ments, beſides others proceeding out of the Glan- 
dulous Coat of the Bowels themſelves, which 
help to render the Paſſage ſmooth and ſlippery, 
and ſo fit for the intended Service. 
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Can this likewiſe be ſaid to be done by Chance! 
Why then are theſe Glands ſmaller and fewer in 
the thin Guts G, H H, II, (Zab. I. Fig. 3.) which 
lie next to the Stomach, where that which is in it 
has a great deal of Chyle and Moiſture? And 
why are thoſe Glands multiplied about the End 
of theſe thin Guts, unleſs it were that the uſeleſs 
Matter, being by the Separation of the Chyle 
grown dryer, wants more Moiſture to render it ſo 
fluid ; and to the end that what {till remain'd in 
it of the Chyle may be ſqueezed out of it; after 
the manner of the Apothecarics, who, in order to 
extract the Juices from their Drugs when they 
are pretty dry, put ſome Liquor in while they are 
pounding them? Laſtly, why are thoſe Glands 
in the thick Guts M, NNN, O, that lie far- 
theſt from the Stomach, and where the Matter 
ro be diſcharged is in a manner diveſted of all its 
Chylous Juice, the biggeſt of all; unleſs ir be, 
that the greateſt Moiſture is there requiſite to 
prevent 1ts being too hard ? 


S ECT. XIII. The Wrinkles, Valves, and Inteſtinum 
Rectum. 


Now not to mention the Wrinkles of the thin 
Guts, the Uſe of which is to hinder the digeſted 
Food, that has ſtill ſome Chyle in it, from paſſing 
roo ſwiftly thro* thoſe Orifices that are made to 
receive the Chyle, nor the great Valve K, at the 
end of thoſe thin Guts, whereby the Matter that 
is hardly now of any further Uſe, is hindred from 
going back: Why are the thick Inteſtines larger, 
and furniſhed with ſo many ſeparated Places, un- 
leſs it be to collect the uſeleſs Matter therein, 
and to the end that People may not be too fre- 
quently obliged to diſcharge the ſame ? : 

$ 
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Is it not therefore very plain, that the Inteſtinum 
Rectum O P, is only contrived for diſcharging the 
aboveſaid Matter? Why does it deſcend ſtreight 
forwards, unleſs it were, that the Diſcharge of 
the ſaid Matter ſhould not be obſtructed by un- 
receflary Windings and Turnings ? 

Is all this made without ſuch a Deſign! Why 
is there a round contracting Muſcle P, which, like 
a Ring, pinches this Bowel at the end of it? Is 
,it not to hinder an inceſſant Protruſion of the Ex- 
crementitious Parts, by the continual Periſtaltic 
Motion of the Inteſtines? And ſince that in ſe- 
veral Diſcharges, when the Matter is hard, the 
Inteſtinum Rectum O P, is preſſed and ſinks down- 
wards, we may ſee that the two Muſcles QP 
and QP, are placed there on purpoſe to ſecure it; 
for by their Aſſiſtance, the ſhutting Muſcle and 
the Inteſtinum Rectum are drawn back again, after 
a difficult Diſcharge, and made to aſcend by the 
ſhortning of their Fibres. 


Sect. XIV. The Uſes of the Oblique and Lateral 
| Muſcles of the Belly. 


And foraſmuch as the Protruſive Motion of 
the Bowels is not ſometimes ſtrong enough alone 
to diſcharge the Excrementitions Matter, ought 
we not likewiſe herein to adore the exceeding 
great Wiſdom of the Creator, who, beſides the 
Diaphragma or Midriff, has after ſo wonderful 
a manner made the whole Covering, or Tegu- 
ment of the Belly, to be aſſiſting thereto ; by 
which means the expulſive Force may be ren- 
der'd incomparably greater, as often as there is 
any occaſion for it ? 

In order thereto, People are wont, firſt, ſtrongly 
to draw in their Breath; by doing of which the 
Midriff lying juſt above the Stomach, ſo violently 

preſſes 
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preſſes upon all the Bowels, ſo that unleſs they 
oppoſe it on purpoſe, the whole Belly riſeth there- 
with, to the end that the Guts may be preſſed 
more cloſely together. 

Now ſince the Bowels, thus preſs'd down by 
the Midriff, are forced to dilate themſelves out- 
wardly in the Belly, unleſs the extended Cover- 
ing of the Belly did again contract itſelf by the 
Action of its Muſcles, and preſs the Bowels to- 
gether with a ſtrong Force, the Excrements cou'd 
not be protruded thro' the Inteſtinum Rectum: 
But ſince that Inteſtine is open, and at the ſame 
time the Bowels are preſs'd together from all 
Parts, the Matter contain'd in them muſt be 
protruded thro” the Orifice of the ſaid Rectum. 

Now how wonderfully this comprehenſive 
Force is produced by the Muſcles which compoſe 
the Coverings of the Belly, is plain to thoſe that 
are acquainted with the Structure thereof. 

To give you ſome Notion of it here, without 
mentioning the uſual Coverings which the Belly 
has in common with many other Parts; (Tab. II. 
Fig. 1.) A is the Cuticula or upper Skin, B the 
Cutis or Skin, C the Fat, D the fleſhly Tegument 
or Covering ; the external Parts thereof to con- 
fiſt, on both ſides, firſt, of the Muſcle G, the Fi- 
bres of which deſcend obliquely from the Vertebræ 
of the Loyns to the Linea Alba K K, which 
runs downwards from the Breaſt-bone thro' the 
Navel L to the Os Pubis, and is of a ſtrong 
and fibrous Structure, in order to reſiſt the Force 
of the Muſcles drawing againſt one another on 
each ſide: The Muſcle of the ſame Name and 
Kind belonging to the other ſide, is laid open at O, 
in order to ſhew that which is under it. Secondly, 
we ſee another pair of Muſcles lying under the for- 
mer, the Fibres of which running upwards oblique- 
ly from the Pertebre to the aforeſaid Linea LN 
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K E, do croſs thoſe of the firſt Muſcle ; as appears 
here at M, on the one fide, under a part of the 
firſt Muſcle, which is turned up ; and on the other 
fide at P, where it is fully ſeparated. Thirdly, 
There are a pair of Muſcles that lie underneath 
the ſame, on the right ſide at U, the Fibres of 
which are extended laterally or croſs, and not 
obliquely, from the Yertebrz to the Linea Alba, or 
White Line K K: 'The tranſverſe Muſcle of the left 
Side is not viſible in this Figure, becauſe of the 
Muſcles that lie upon it, called the Lateral. 

Let us now ſuppoſe that theſe two loweſt late- 
ral Muſcles V, do encompaſs the Belly quite round, 
and in that manner compole a Cavity, which con- 
tains the Bowels; and further, that all the Fibres 
of which they are made up, are ſhorten'd or con- 
traced : It is plain, that the Cavity has thereby 
a leſſer Circumference, and conſequently muſt be 
narrower ; and ſo the Bowels therein contain'd 
will be preſſed together on all ſides. | 

But ſince thoſe Muſcles are not only ſerviceable 
in the Evacuation of the Bowels, bur likewiſe of 
the Bladder, and even in the Labour of Child-bear- 
ing Women, to whom they are of the greateſt Uſe 
in that important Caſe, it was neceſſary that this 
Preflure ſhould be performed with very great 
Force ; for which Reaſon the wiſe Creator has 
placed another pair of Muſcles (one of which is 
repreſented by M) upon the Lateral, the Fibres of 
which running obliquely upwards, as is ſaid be- 
fore, and ending in the Linea Alba K K, when 
they operate and become ſhorter, do in like man- 
ner contract the Belly; but they do alſo at the 
ſame time (as is well known to the Mathemati- 
cians) by their Obliquity extended upwards, as 


it were draw down the whole Linea Alba K K. 


Now to obviate the Inconveniencies that might 
proceed from heuce, the Fibres of the Muſcles G, 
| that 
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that lie upon theſe, do run with a quite contrary 
Obliquity downwards ; whereby the Belly is not 
only contracted with a new Force, but the Linea 
Alta K K, is again drawn upwards by this con- 
trary Obliquity. 


Stcrt. XV. The Uſe of the Pyramidal Muſcles. 


Now if each Pair of theſe laſt oblique Muſcles 
operated with like Force upon the Lizea Alba, and 
that the ſame was drawn as much upwards by one 
Pair as downwards by the other, they would ba- 
lance one another ; and this White Line K K, 
would remain in its Place, without moving one 
way or the other: But ſince theſe laſt and upper- 
moſt deſcending Muſcles G, are much larger and 
ſtronger than thoſe that lie under at M, it muſt 
follow, that whilſt they operate together to diſ- 
charge the Belly, by this over-balance of Force, 
theſe Fibres or White Lines K K, will be con- 
ſtantly drawn ſomething upwards. 

Can it now be brought about by Chance, that 
we meet with a Pair of Muſcles S and T, under 


the Os Pubis (the laſt of which T, is ſhewn ſepa- 


rated, and hanging downwards out of its Place) 
which, from the Figure of them, are called Pyra- 
midal, and whereof the Fibres do only run up- 
wards along the White Lines to K, or about as 
high as the Navel ; ſo that it is very plain to every 
Body, that being ſhorter at 8, and conſequently 
their Fibres being drawn downwards, the Linea 
Alba, to which the Fibres are faſten'd, muſt like- 
wiſe follow downwards ; and therefore theſe Py- 


ramidal Muſcles ſeem to be made uſe of as a Ba- 


lance of the Force, by which the deſcending 
oblique Muſcles at G, do exceed the aſcending 
oblique ones at M; and whereby, if not prevented 
by the Pyramidal, the White Lines would otherwiſe 


be 
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be mov'd upwards ? This Opinion is confirmed ; 
foraſmuch as in many Bodies there are found but 
one of theſe Pyramidal Muſcles, and not always 
Juſt two; ſince one that is big enough can anſwer 
the aforeſaid Uſes : Nor yet are the ſame neceſſa- 
ry, when the aſcending and deſcending oblique 
Muſcles are of equal Strength, as has been ſome- 
times obſerved. 


Stcr. XVI. The Uſe of the Right Muſcles. 


Bur beſides all this, there ſeems ſtill to 
remain the following Inconveniency ; that the 
Belly being contracted by theſe Muſcles with ſo 
great Force only ſideways, the Inteſtines would 
hereby be preſſed as much upwardsas downwards, 
and would likewiſe be driven with too great Vio- 
tence upwards againſt the Midriff; ſo that the 
flexible Structure of the Cartilages would be raiſed 
upwards, by which Means the Protruſive Faculty 
would be weaken'd. To prevent which, and that 
nothing ſhould be deficient in this great Work, 
the Wiſdom of the Sovereign Creator ſeems to 
have faſten'd two other Muſcles QQ, called 
the Right, to the Os Pubis at 8, after ſuch a manner, 
that their other Extremities Y Y, ſhould be fa- 
ſtened to and about the Breaſt-bone ; whereby 
theſe being contracted, or made ſhorter in their 
Fibres, draw the Ribs, with their Cartilages 
(which terminate in the Breaſt-bone) downwards ; 
and ſo they do not only hold faſt to the Places to 
which the Midrift is fixt, but likewiſe hinder the 
ſame from bending upwards by the ſtrong Preſſure 
of the Bowels againſt the Midriff, when thoſe 
Bowels are thruſt upwards and downwards by 
the aforeſaid annular Muſcles of the Belly. 

There are likewiſe ſeen in the Right Muſcles 


QQQ, three or tour Lateral white Fibres RRR; 
which 
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which do moſt commonly divide each Right 
Muſcle into four other, following one another, to 
the End, that theſe Muſcles may perform their 
Function by a leſſer Contraction, and proportion- 
ably by a leſſer Tumifaction, and ſo not take up 
too much room; which otherwiſe, in caſe the 
Fleſhly Fibres of the Os Pubis ſhould extend them- 
ſelves to the Breaſt- bone, would not be perform'd 
ſo regularly or conveniently. 

The other Uſes which are aſcribed by the A- 
natomiſts to theſe Right and Pyramidal Muſcles, 
may be ſeen and conſider'd by every one in their 
Writings; we having dwelt long enough upon 
them here already. 


SECT. XVII. Orifices in the Muſcles for the Seminal 
Veſſels. 


He that is not ſatisfied, that all theſe things 
are performed for wiſe Purpoſes, let him caſt his 
Eyes farther in Tab. II. Fig. 1. upon the Orifices 
deſcribed by the Letter I, as they are found in 
the three Muſcles ; thro* which, at the Groin, 
there goes the Tube W, thro' which the Seminal 
Veſſels in the Males, and the round Ligaments of 


the Matrix in the Females do paſs; and conſider 


whether ſach neceſlary things as theſe are placed 
there by Chance. 


Secr. XVIII. The Voluntary and Spontaneous Mo- 
tions of the Inteſtinum Rectum. 


To add ſomething more to what has been ſaid 
above, and which ſeems to me ſufficient not only 
to ſettle a Sceprical Mind, but even to convince 
an obſtinate Atheiſt ; let both theſe unhappy Men 
ſeriouſly conſider, that in this great Length of the 
Tube of the Bowels, which is continued from the 
Vor. J. E Stomach 
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Stomach to the Inteſtinum Rectum, no body can 
increaſe or diminiſh the Contractions or Wring- 
ings of the ſame ; inſomuch, that all thoſe Mo- 
tions (whereby that which is in the Bowels is pro- 
truded and diſcharged) are quite out of the 
Power of his Will; but it the ſame ſhould have 
lace likewiſe in the loweſt Part of the Inteſtinum 
Refum, Mankind could never have any command 
over their Natural Evacuations, in order to retain 
or diſcharge them, as occaſion ſhould require. 
And can a Man yet doubt, whether there be a 
Gop that has wiſely and graciouſly order'd all 
theſe things, when he perceives, that in the whole 
Structure of the Bowels, it is the Inteſtinum Rectum 
only, into which Nerves are derived from the 
Medulla Spinalis, or Marrow of the Back-bone; 
yea, that the Motion of that Bowel alone is ſub- 


ject to our Will, for the Prevention of ſo many In- 


conveniencies, which it would otherwiſe be im- 
poſſible to avoid! | 
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CONTEMPLATION V. 
Of the Venæ Lacteæ, and Ductus Chylicus. 


** 


Secr. I. The Tranſition. 


FTER having traced the greateſt Part of 

the Food as low as we could, let us now 

turn back again to the Stomach, in order to ob- 

ſerve the Ways and Paſſages by which our merci- 

ful Preſerver has been pleaſed to conduct the 

Chyle or Nouriſhment that is extracted for our 

Food, in order to prepare and render jt more 

uſeful for making good what is waſted in our 
Bodies. 

Not to mention in this Place the curious and. 
Skilful Structure of the Gall Bladder, and the Veſ- 
ſels, which coming out of that, and of the Liver, 
do continually introduce a great Quantity of Gall 
into the Duodenum, where it mixes itſelf with the 
Food that is ſent thither thro' the Pylorims from 
the Stomach ; but more particularly, as often as 
by the drawing in the Breath, the Midrift de- 
ſcending, prefles upon the Liver, and thereby 
ſqueezing the Gall-Bladder (which lies within the 
Liver) forces out the Gall through a Veſſel 
that reaches from its Bladder to the Inteſtines: 
To ſay nothing here of that Liquor that pro- 
ceeds from the Pancreas or Sweetbread (a great 
Gland lying under the Stomach) which mingles 
itſelf with the extruded Gall, about four or five 
Fingers below the Pylorus, or lower Oritice o 
the Stomach, and moſtly by the ſame Paſſage. 
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Not to enter here upon enquiring into the Uſes of 
both theſe ; whether, for inſtance, they ſerve toge- 
ther to ſeparate the Chyle from the groſſer Parts of 
the Food ; or to preſerve the ſame from Corrupti- 
on by the Bitterneſs of the Gall; or to render it 
more fluid ; or to incorporate thoſe Parts of it 
which cannot otherwiſe be eaſily mixed, ſuch as 
the fat and watry Parts; or to qualifie the Bitter- 
neſs of ſome by the others; or for any other 
Purpoſes, which, by a more nice Enquiry into the 
Nature of them, are daily diſcover'd : Bur ſeeing 
that the determinate Uſe of each of theſe has not 
yet been decided, we ſhall confine ourſelves to 
thoſe things only, from which we can draw ſuch 
undoubted Concluſions, as are more than ſufficient 
to prove abundantly the Perte&ions of our Maker: 
Since that which is ſtill unknown and uncertain, 
will remain to us a continual Obje& of Enquiry, 
and of Aſtoniſhment at his Wiſdom, which does 
ſo vaſtly exceed our own. 


SEC r. II. The Venz Lacteæ and Receptaculum 
Chili zz a Dog. 


To proceed then: If there were no Lateral Ori- 
fices or Openings in the Membranes of the Du& 
of the Inteſtines, (as there are none in the Throar, 
for inſtance, and Stomach) the Chyle or Juice, 
which becoming Blood ſuſtains the Body, would 
be diſcharged at the ſame time, together with the 
groſſer Parts that paſs thro' them; and Mankind 
would conſume away and die for want of Nou- 
riſhment. Can it therefore be thought, that this 
likewiſe is meerly accidental; that in order to pre- 


vent the ſame, there lies in the Meſentery G G, 
(Jab. L Fig. 6.) beſides the Blood Veſſels II, and 


the Nerves mm m, which paſs thro? it, another 
kind of very narrow Veſſels /}, which, when a 
Creature 


: 
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Creature has continued long without eating, are 
quite inviſible, but if you difle& them a few Hours 
after it has been fed, they appear as little Veins 
full of a white Matter like Milk; from whence it 
is alſo, that they take the Name of Milky Veins, 
(Vena Lacteæ.) Theſe little Tubes open into the In- 
teſtines LL, which by their contracting and pro- 
truſive Motions, do ſqueeze out the thinneſt of the 
Food, or prepared Chyle in theſe Milky Veins, 
under the Form of a white Subſtance; which (in 
Dogs, according to this Figure borrowed from 
Perheyen) takes its way, firſt towards a great Gland 
K; but in Men, by ſeveral other ſmaller Glands; 
ſince, according to the ſaid Verheyen, this great 
Gland is not found in them. Thoſe that deſire to 
ſee the Deſcription of the Meſentery in a Man, 
may be pleas'd to conſult the 187% Table of the 
ſaid Author, where the Glands are repreſented by 
the Letters aa in the 2d Fig. 

We ſhall ſay nothing of theſe Glands, becauſe 
Anatomiſts axe not as yet entirely agreed about 
the Uſe of them; only tis known that this Chyle 
is diſcharged into a large Receptacle O, by the 
Venæ Lacteæ (Tab. I. Fig. 6.) coming from this 
Gland: The Anatomiſts call it Receptaculum CHli, 
or Ciſterna. 


Stcr. III. The Receptacle of the Chyle in Humane 


Creatures. 


Ir muſt be remembred, that in this Figure the 
Courſe of the Veſſels is repreſented as it appeared 
in Dogs, foraſmuch as they are ſeldom to be 
ſhewn in Men, who cannot be ſo ſoon open'd 
after their Death. However, they that deſire to 
ſee a true Deſcription of theſe Parts, as they lie 
in Humane Bodies, may find them in the Leipfick 
Tranſattions, p. 57. Anno 1699. extracted from an 


E 3 Engliſh 
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Engliſh Book of I,. Cooper, conſiſting particularly ] 
in the following Differences: (1.) That the great 4 
| Receptacle of the Chyle, repreſented here by the 
1 Letter O, is compoſed in Men of three large 
1 Tubes and Parts. 2. That the Links of the Chains N 
1 | that are here deſcribed at 8, (in the Tube O «x, \ 
l which runs upwards, and is called the Ductus Chy- ; 
lieus, or Thoracicus) are obſerved to be more nu- : 
vi merous or various in Men. Rohault does likewiſe 
make mention of one that is found in a Man. 
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Stcr. IV. The Courſe of the Chyle to the Heart. 


T o return : In this Receptacle O, the afore- 
mention'd Food mixes itſelf with another Humour, 
i Water, or Whey, which the Anatomiſts call the 
Lympha ; and which having performed its Service 
to the Body, 1s continually derived this Way by 
the Vaſa Lymphatica, or Water-Veſſels; and then 
this Chyl? and Lympha purſue their Way together 
upwards thro* the Belly and Breaſt along the 
Back-Pone, from the Receptacle of the Chyle O, 
throꝰ the Duclus Chyliſerus rr; and finally are diſ- 
charged at a, in the Vena ſubclavia u x. 

The Blood running from 2 tox in the ſaid | 
Subclavia, goes from thence thro' x B, called the 
Fend Cava, or Hollow Vein, to the Heart A; from | 
whence the Chyle and Lympha being mingled with | 
the Blood in 1, are carried round with its Stream ! 
throughout the whole Body, in order to the Nou- 
riſhment thereof. . 

Now can any one ſuppoſe, that the Structure and 
Diſpoſition of ſo many Veſſels, ſuch as the Venæ L 
Lattez Il, the Receptaculum Chyli O, and its Ductus rr, 
are ꝓroduced by Chance? Can it be without De- | 
ſign, that the Vaſa Lymphaticaqq and tt, do diſ- 
charge themſelves in the twolaſt mention'd Rece- 
ptacles and Ducts, to make a perpetual . 
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order to convey the Chyle with greater Conveni- 
ency to the Blood in the Veinux ? Of all which, 
if any thing fails, or is deficient, a Man runs the 
Riſque of loſing his precious Life. Is it without 
Wiſdom that the Creator is pleaſed to divide the 
Receptacle of the Chyle O, into three Tubes in 
Men, which in Dogs and other Creatures is but 
one large one? To theend, thatin Men, who walk 
erect, the great Quantity of the Liquor ſhould not 
eaſily burſt the Membrane that compoſes the Re- 
8 O, and which is unconceivably thin and 
ne. 

If all this be not yet ſufficient to convince any 
one, let him attend to that which follows con- 
cerning the Valves, which will lead him as it 
were by the Hand to an Almighty and All-wiſe 
Creator. 


S Er. V. The Valves in the Ductus Chyliferus, 
Venæ Lacteæ, and Vaſa Lymphatica. 


Can we not again viſibly obſerve a fix'd Purpoſe 
and Deſign of bringing the Chyle to the Blood 
and Heart? Which otherwiſe, together with the 
Lympha in the Ductus Chyliferns rr, (Tab. I. Fig.6.) 
ought naturally to deſcend, by reaſon of the erect 
Poſture of Men : To prevent which, it is moſt 
wonderfully provided by the Great Creator, that 
there ſhould be Valves in the ſaid Tube or Duttz, 
which are opened by the Chyle when it proceeds 
upwards from O to u, and ſo takes its right Courſe, 
but are ſhut by the ſame, if it ſhould attempt to 
g0 backwards and deſcend ; juſt as we ſee in the 
Gates of Sluices, which, as the Water comes one 
Way, are open'd without Trouble, but ſhut of 
themſelves on the other Side, by the Flux of Wa- 


ter againſt them. 
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And there being a Danger that the Liquor in 
the Venæ Lacteæ Il, and in the Lymphatica 4. 
ſhould deſcend and go backwards by its own 
Weight, the like kind of Sluices or Flood-gates 
are placed in both of em. * 

Among the Lymphatic Veſſels, the Ductus Chy- 
liferus itſelf vr, mult be reckoned, ſince it is like- 
wiſe continually full of this Water, or Lympha, 
when there is no Chyle mingled with it; and 
ſince, as we have ſaid before, it has alſo its Valves, 
the Figure of which may be ſeen in ſome meaſure 
in Tab. II. Fig.2. at cc and cc, and which are in 
like manner opened by the Liquor that runs from 
a to d. But if the ſame Liquor ſhould run back- 
wards from d to a, they would be cloſed thereby. 


Sect. VI. The Protruſion of the Chyle. 


Now if it be further obſerved, that this Veſlel 
is exceeding tender, for which reaſon it is like- 
wiſe guarded by the Pleura, or Membrane of 
the Ribs; that it has no ſufficient Fibres for 
protruding the Liquor contained in it when ne- 
ceſſary (which Fibres do for this purpoſe abound 
in the Inteſtines and Arteries ) but that neverthe- 
leſs the Proceſs of this Liquor is ſo neceſſary to- 
wards the Preſervation of our Lives, that they 
could not continue without it; ought we not a- 
gain to ſtand amazed at the Wiſdom of the great 
Creator, who in this caſe has been pleaſed to uſe 
a ſingular Method to drive this Liquor upwards, 
caufing for that Purpoſe the great Artery C, 
(Tab. I. Fig. 6.) to run along the ſame ; placing 
the Intercoſtalis ccc, as alſo the Artery of the 


Reins D, above and acroſs the ſame, which ſwel- 


ling at every Pulſe of the intruded Blood, do as 
often preſs upon this Tube; and the Liquor 


thereof being hindered by the Valves from going 


back- 
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backwards, mult neceſſarily move forwards and 
upwards ; to which likewiſe the Tendons of the 
Midriff, which are drawn up in breathing, and 
which alſo preſs upon this Tube, do ſeem very 
much to contribute ? 

Is it not now very plain, the Motion being per- 


formed after this manner, how neceſſary theſe- 


Valves are, ſince without 'em the Preſſure might 
as well force the Liquor downwards as upwards ? 
It does likewiſe appear, why they are placed ſo 
cloſe to each other, and are more numerous here 
than in the Veins, viz. that the Liquor ſhould 
be immediately ſtopp'd as it endeavours to return; 
whereas otherwile, if the Tube between the two 
Valves ſhould be very long, it might cauſe it to 
ſwell ſo much, by reaſon of its Tenderneſs and 
Length, that there would be not only a Danger 
of burſting, but the Motion or Courſe of the Li- 
quor would likewiſe become too ſlow. 


Stcr. VII. TheValve in the Vena Subclavia. 


HERE is yet another Inſtance of the wonderful 
Wiſdom of Divine Providence, tho' it ſeems to be 
but a ſmall matter; namely, that this Ductus Chy- 
liferus vr, diſcharging its Liquor at a, into the Sub- 
clavian Vein x, is covered at its Orifice with a 
little membranous Valve in the Shape of a Half- 
Moon; which does hinder, in the firſt place, the 
Blood from deſcending from the Vein # x into 
this Ductus Thoracicus rr, and ſecondly, is the 
Cauſe that this little Membrane, being only open 
exactly on the Side x, the Way that the Blood 
runs, the Chyle coming out of it is thereby im- 
mediately carried along with the Stream thereof; 
whereas, if it had been open on the other Side, 
the Blood by its ſtrong Circulation would preſs 
into this Veſlel rr, and ſo hindering the a 
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from going forwards, would put an end to our 


Life. 

I cannot forbear repreſenting this laſt Matter in 
Tab. II. Fig. 2. which is borrowed from the Accu- 
rate Dr. Lower : db and ca is the Ductus Chyliferns, 
cc the Valves, which are here more viſible, be- 
cauſe the Chyle being ſqueezed backwards with 
the Finger from dto b, againſt the ſaid Valves, 
makes the Tube {well in that Part, leaving the 
other dh empty. But that which is moſt 
remarkable in this Figure, is the little Semi- 
lunar Valve i, which covers the Orifice 5 
of the Ductus Chyliferus in the Vena Subclavia, 
after ſuch a manner, that the Blood flowing from 
F to g, and fo on to the Heart, is hinder'd from 
forcing its Way into the Chyle-Veſlel d a, and yet 
admits of a free Paſſage for the Chyle and Lym- 
pha, as they run from a to h : e is the JugularVein, 
the Blood of which deſcending into the Vein f g, 
renders this little Valve i ſo much the more ne- 
ceſſary. 


SECr. VIII. Convictions from the foregoing 
Obſervations. 


Is there then occaſion for any farther Proof of 


the adorable Wiſdom of the Creator, than whar 


has been juſt now produced? And can any Man 
be ſo far miſtaken as to aſcribe all this ro 
Chance, or ignorant Cauſes ! For if each of theſe 
things were not made for that very End of carry- 
ing the Chyle and Lympha up to the Blood, and 
thereby preſerving the Life of a Man, why are 
the little Valves placed there? Why are they all 
open on the ſame Side? Inſomuch, that if among 
the great Number of them, any one ſhould fail in 
performing its Work, there would preſently be an 
End of Life. Once again: If any one * 

that 
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that all this depends upon Chance, why does he 
not think the ſame of the Sluice-Gates for Water- 
Mills or other Uſes? For I cannot believe that 
any one would dare to affirm the {ame of a com- 
mon Sluice (which nevertheleſs has only the Stru- 
cture of but two of theſe Valves) that it was made 
without Knowledge or Skill ; to ſay nothing of 
the amazing Structure of ſuch an innumerable 
Company of Sluices following one another, and 
adapred to one and the ſame Purpoſe, as in the 
Caſe of theſe Tubes. 

After all this, if a Man ſeriouſly reflects, that 
upon the Structure of ſo tender a Veſſel as the 
Duttus Chyliferus a d, (Tab. II. Fig. 2.) upon theDiſ- 
order of ſo {mall and not leſs tender Valves c c ; 
upon the Inflection towards the wrong Side of 
theſe Valves, which are compoſed only of a thin, 
moiſt and flabby little Membrane ; eſpecially upon 
ſuch a little worthleſs Inſtrument as the Valve # 
appears to be (which covers the Orifice þ of the 
Ductus Chyliferus, where it is inſerted in the Vein 
fg ;) and laſtly, upon the Diſorder not only of 
all theſe together, but of any one of theſe ſo ſmall 
and ſeemingly contemptible Particles, our precious 
Lives are entirely depending ; and if but one of 
em all ſhould fail to perform its Function, ſo va- 
luable a Creature as Man 1s, would preſently rurn 
to a putrifying Carcaſs : Muſt not every one con- 
feſs, that he is formed after a moſt fearful and wonder - 
ful Manner ! And ought we not daily to worſhip 
our great Preſerver with the moſt grateful Ac- 
knowledgments, for his having vouchſafed to pre- 
ſerve ſuch fine and ſuch delicate Parts of the Body, 
all of them abſolutely neceſſary to Life, ſo long 
and in ſo good a State and Condition ? So thar 
the Pſalmiſt of IJſrael had great Cauſe to ſay, 
Pſal. cxxxix. v. 14. I will praiſe thee, for I am fear- 
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fully and wonderfully made ; marvellous are thy Works, 


and that my Soul kaoweth right well. 

The Manner in which the Pſalmiſt here ex- 
preſſes himſelf, has often ſeemed to me meerly 
hyperbolical ; for it we contemplate the Human 
Body in its external and vifible Structure, as to 
its Strong Muſcles, Hard Bones, Solid Inteſtines, 
Tough Tendons, Ligaments, Membranes, &c. it does 
not appear to be ſo fearfully made, beyond other 
natural Things : But having more ſeriouſly re- 
flected upon the abovementioned Matters, and 
others of which we ſhall treat hereafter, and 
weighing their Uſefulneſs towards the Preſerva- 
tion of our Lives, which is much greater in theſe 
than in moſt of the other folid Parts that were 
known to the Antients, this ſtrong Expreſſion 
did not appear to me a jot greater than the thing 
itſelf really deſerv'd, and convinced me moreover 
of the Divinity of the Text, ſo emphatically treat- 
ing of thoſe things which have becn bur lately 
found out by our learned Anatomiſts, and con- 
ſequently that they muſt be known to him that 
indited it, tho' concealed from all the World 
beſides. | 

Let it not therefore be thought ſtrange, that 
the Holy Ghoſt does here ſo peremptorily aſcribe 
the Praiſe to God alone in this Caſe; fince no 


ſecond Cauſes, nor any human Skill, or Art, has in 


the leaſt concurred towards the Support or Pre- 
ſervation of ſuch tender Parts in their proper 
State and Condition. 


Every one knows how neceflary all this is, not 


by remote Conſequences, but in itſelf, towards 
the Life of Men or Beaſts. And what Phyſician 
is there in the whole World, whoſe Knowledge 
can penetrate ſo far, as to inform us of the 
ſmalleſt Signs and Tokens of the Diſrangement 
of theſe Parts? I never ſaw nor read of any Sur- 
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geon that pretended to re-eſtabliſh any of them, 
when diſordered or diſplaced ; or to go yet fur- 
ther, that ever will be able to find out any thin 

fit for that Purpoſe. If but one ſingle Valve of 


the Ductus Chyliferi were obſtructed, and could 


not open itſelf (which would cauſe our Bodies to 
waſte away) what Writer has, or can ſuggeſt 
any rational Method of curing ſuch a Diſtemper? 
Are we not then fearfully, yea, exceeding fearfully 
made, when the moſt tender and niceſt Parts 
can be the moſt eaſily diſorder'd, and when once 
it ſo happens, can never be put into their proper 
Situation again, but will occaſion unavoidable 
Death: Add to this, That we can never diſco- 
ver the Danger of ſuch Diſorder, ſo as to be able 
to obviate the ſame in any manner. 

May we not be ſaid to be wonderfully made, 
when (to ſay nothing of ſo many Particulars, of 
which mention is made elſewhere) we find that 
ſuch ſmall, weak, and tender Inſtruments, as are 
theſe Valves, are able to perform their Functions 
for the Space of 60, 70, or 80 Years together, 
without being worn out, or ſpoil'd? Whereas no 
body that knew their delicate Structure, unleſs he 
found it experimentally true, in the Bodies of 
old Men, would dare to maintain that they 
could continue in the Diſcharge of their Office, 
without any Diſorder, hardly ſo many Months. 

How often do Clocks, Mills, and other moving 
Machines ſtand in need of being adjuſted by a 
Skilful Maſter ? And ought not this to teach every 
one, that a great Director does ſupport and main- 
tain all theſe things in that neceſſary State, to- 
wards which all Creatures, all the moſt skilful 
Phyſicians, all the moſt learned Philoſophers, or 
the moſt ingenious Artificers, cannot contribute 
the leaſt in the World ? And how can any Man 
forbear charging himſelf with the utmoſt Unrea- 


ſonableneſs, 
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ſonableneſs, who ſeeing ſo great and important a 
Work, as is the Life of Men and all other Crea- 
tures, carried on by ſo ſimple, and, in appearance, 
contemptible Means, does nevertheleſs perſiſt in 


aſcribing it all to meer Chance, or ignorant 


Cauſes! And being ſenſible how much Good is 
thereby daily produced in himſelf (concerning 
which he is forced to own, that he not only gave 
no Direction, but, which is more, that he had 
not the leaſt Perception ;) muſt he not pronounce 
himſelf both ungrateful and worthy of Condem- 
nation, as often as he refuſes to acknowledge the 
Mercy and Goodneſs of his Benefactor, and 
even his Wiſdom alſo, in the midſt of ſo many 
Wonders? 
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CONTEMPLATION- YL 


Of the Heart. 


3 ct. — — 


Sect. I. The General Uſe of the Heart. 


E T us now go on, and trace the Chyle or 
Food (which, as we have juſt now 
ſhew'd, is mingled with the Blood at the left 
Subclavian) quite to the Heart; in the Structure 
of which there do occur ſo many wonderful 
Things, that one would imagine that none but a 
very unhappy or obſtinate Perſon, ſeeing and 
comprehending the Compoſition of this Organ, 
could help being convinced of the Wiſdom of the 
Great Creator, and of the determinate End to 
which it is adapted, viz. the Reception and Ex- 
pulſion of the Blood, (whether there be other 
Uſes of the Heart, I ſhall not here enquire) to the 
end, that the Blood by this Motion, having per- 
fected its Circulation thro'ꝰ the Lungs, and thro' 
other Veſlels, to all the Parts of the Body, and 
performed ſeveral other Functions in other Places, 
might return to the Beginning of its Courſe, that 
is, to the Heart and Lungs. 


Sect. II. The Deſcription of the Heart. 


Tur Heart has two Cavities, or Ventricles, ſe- 
parated from each other by a thick fleſhy Wall, or 
Septum, which every one may ſee, that will take the 
trouble to cut acroſs the Heart of an Ox or * 
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The Heart, at the upper part of it A, (Tab. II. 
Fig. 3.) is thick, but at the lower part B, much 
flenderer ; the Shape of it is like that of an in- 
verted blunt Pyramid; it is faſtened, and hangs 
by its Veins and Arteries EFG HI; E is the 
Lena Cava, or hollow Vein by which the Blood 
deſcends; G is the Vena Arterioſa, or Arteria Pul- 
monaria, (the Pulmonic Artery) thro* which it 
paſſes out of this Ventricle into the Lungs; and 
H tis the Arteria Venoſa, or Vena Pulmonaria (the 
Pulmonic Vein) thro* which the ſame Blood re- 
turns from the Lungs into the left Ventricle of 
the Heart; out of which it is carried by the Aorta, 
or great Artery I, to all the Parts of the Body; 


C is the Right Auricle of the Heart, into which 


the Blood paſſes from E and F, before it falls into 
the Right Ventricle; D is the Left Auricle, 
which performs the ſame Function to the Left 
Ventricle; K K are the Arteriæ Coronariæ, and 
the Jeua Coronaria, which feed the Heart, and 
provide it with Blood. | 


S ECr. III. The Eminence or Protuberance in the 
Vena Cava. 


Bo r here the Stream of Blood deſcending from 
the Vena Cava at E, meeting with another Stream 
aſcending at F, ſeems to threaten the apparent 
Danger of theſe two Currents ruſhing againſt each 
other, either within the Ventricle or Auricle of 


the Heart; for that Blood which comes down 


from E, aſſiſted with its own Weight, and having 
therefore a greater Strength, might hinder the 
other, which coming up from F runs againſt it, 
from purſuing its Courſe; and ſo the Circulation 
of the Blood, and therewith the Life itſelf, might 
ſoon come to an End. 


Now 
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Now to prevent theſe Inconveniencies, that 
would otherwiſe be ſo dangerous, we find that 
between theſe two Veins E and F, (both which 
are repreſented at A A, Tab. II. Fig. 4 where they 
are laid open) there is a Protuberance B, com- 
poſed of the Fat that lies under, againſt which the 
Blood deſcending from E, runs or ſtrikes, and by 
that means the Courſe of it is turned to the Right 
Auricle of the Heart; whilſt the Blood aſcending 
from F, is by the ſaid Protuberance B covered 
and ſecured againſt the oppoſite Courſe of the 
deſcending Blood, and ſo is obliged to turn its 
Courſe aſide to the Ventricle of the Heart. 

We mult likewiſe here obſerve, that this Protu- 
berance B is much greater in a Man (becauſe in 
conſequence of his ere& Poſture, the upper Blood 
at E deſcends exactly perpendicular) that it is in 
Dogs, Horſes, Cattle, and the like Creatures, in 
which the Courſe of the Blood at E F is only 
Horizontal, and therefore does not move with fo 
great Force. 

Once again : How very wonderfully are we 
made! And can any body ſee, without terrible 
Emotions, that as our precious Life in the Ductus 
Chiliferus, does entirely depend upon ſuch flender 
and minute Valves, ſo it does here upon ſuch a 
{mall Protuberance as is deſcribed at B? If here 
were no expreſs Deſign of the adorable Creator, 
why do we find it juſt in this Place? Why is it 
bigger in a Man, where there is a Neceſſity in 
Nature for its being ſo, to balance the Force of 
the deſcending Blood; and leſs in ſuch Creatures 
where ſuch Balance is not wanting to perform the 
ſame Service? „ 
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St cr. IV. The Auricles of the Heart. 


FurxTHERMORE, the Courſe of the Blood, 
which continually paſſes thro” theſe Veins A A, 
ſeems to require, beſides the Heart, another Reſt- 
ing-place to be contained in, during the Time in 
which the Heart contracts itſelf in order to diſ- 
charge the Blood, and while the Valves of the 
Orifice of the Right Ventricle are ſhut-; to the 
end that it might be there collected in the mean 
time, and as ſoon as the little Valves are again 
open, be ſwiftly emptied into the Heart; for 
which Purpoſe the Auricle C, (Tab. II. Fig. 3.) ſerves 
on the right Side of the Heart, as D does on the 
left, which whilſt the Paſſage thro' the Valves is 
ſtopt, are full of the Blood that runs into them, 
and are provided, after a wonderful Manner, with 
Muſcles and other Inſtruments, by which means 
each of them can ſwiftly contract itſelf as there 
is Occaſion, and loſe no time in the ſudden Diſ- 
charge of the Blood into the right and left Ven- 


tricles of the Heart. 


SEtcr. V. The Operation ef the Heart. 


Tur Blood being now come thither at the 
time when the Heart does as it were looſen and 


open itſelf (I do not here diſpute whether there 


be a Faculty in the Heart required for that Pur- 
poſe) it contracts itſelf ſuddenly, and with great 
Force; inſomuch, that the ſides of the Right Ven- 


. tricle approaching each other by ſuch a Contra- 
ction, and the upper and lower Ends thereof be- 


ing likewiſe drawn tegether, the whole Cavity is 
in a manner cloſed, and the Blood thereupon dri- 


ven out with great Swiftneſs into the Lungs thro' 


the Pulmonic Artery, or Vena Arterioſa G, (Tab. II. 
| Fig. 


* % * Ow” 
7 2 8 7 8 " 2 X auh - N 8 * 2 
- oo ea RAE. oth + * \ * F "RE 2+ 1-26, Ron 


+ 


Ss I'Y bu 9  _ we 


The Religious Philoſopher. 75 


Eg. 3.) and goes onward thro' the Pulmonic Vein, 
or Arteria Venoſa H, to the Left Ventricle of the 
Heart, after it has been diſtributed thro' the 
Lungs. 

One may have a groſs Conception of this Work- 
ing of the Heart, by comparing it to a Bellows 
full of Water, in which there are two round Holes 
ar Top ; the one of which, upon the Cloſing or 
Contraction of the Bellows, is ſtopt with a Valve, 
whilſt the other remains open ; now, in caſe you 
ſhould with a ſudden and violent Motion preſs the 
Sides thereof together, ſo that in a Moment, or in 
the time of one Pulſe, the whole Cavity thereof 
were taken away, it can ſcarce be imagined with 
how 8 Swiftneſs the Water in the Bellows 
would ſpring out of the Orifice which remains 
open : And this is a rough Idea of the Manner in 
which the Blood is ſuddenly extruded from the 
Right Ventricle of the Heart into the Lungs. 


Sect. VI. The Courſe of the Muſcular Fibres. 


Now in order to perform this ſo ſudden and 
violent Contraction, or Syſtole of the Heart, the 
Muſcular Fibres of which it is compoſed, are ſo 
wonderfully and ſo peculiarly adapted to this very 
End, that he who 1s not wilfully Blind, and un- 
der a deplorable Hardneſs, muſt herein neceſ- 
ſarily diſcover the Hand of a Wiſe and Ben 


Creator. That this is not ſaid without goo 


Grounds, will appear plainly enough to ſuch as 
pleaſe carefully to conſider the Courſe of theſe 
Fw (ge rc, 

For you may fee firſt, the Fibres, A and B, 
(Tab. II. Fg. 5.) running obliquely from Top to Bot- 
tom, and others deſcribed by C and D, croſſing the 
former; both theſe oblique Fibres being contracted 
in their Operation, the Cavities of the Heart muſt 
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become narrower, and both its Ehds in ſome ſorr 
likewiſe drawn together. Beſides theſe, there are 
other Fibres that lie above them, and run ſtreight 
upwards, (Tab. II. Fig. 6.)which only belong to the 
Right Ventricle, and by contracting themſelves, do 
ſhorten the ſame. But the Courſe of the Fibres, 
that perform the ſame Work in the left Ventricle, 
is wonderfully ſurpriſing ; for thoſe A B, (Tab.1I. 
Fig. 7.) running on all ſides from Top to Bottom, 
encompaſs the Heart at the Point C, and being 
contracted, draw the ſame upwards towards A: 
Theſe Fibres are repreſented upon the ſaid Point 
or ſharp End, as you may ſee Tab. II. Fig. 8. 
Now, in order to aſſiſt the lateral Contraction 
of the oblique Fibres, we may obſerve a row of 
other Fibres, A C B, (Tab. II. Fig. 9.) running un- 
der the oblique ones, which perform their Fun- 
ction, by encompaſſing the Heart croſs- wiſe, and 
contracting the ſame; ſo that here is in a manner 
the like Diſproportion of Muſcles as has been 
ſhewn above, in deſcribing thoſe of the Belly: 
This whole Matter is largely treated of in that lit- 
tle, but accurate Diſcourſe of the Learned Dr. Lower. 
Let any Body now that underſtands theſe 
Things, ſeriouſly conſider with himſelf, whether it 


be poſſible, that ſuch a variety of Rows of Fibres, 
endowed with ſuch a great Strength together (as 


has been demonſtrated by Borelli) and all ſerving 
to that very Purpoſe for which the Heart ſeems 
alone to have been form'd ; that is to ſay, by its 
Contraction, to protrude the Blood it has received 
into the Arteries joyn'd to it; I ſay, whether all 
thoſe Fibres can have acquired this wonderful 
Diſpoſition, without Wiſdom and without Deſign ? 

Nou, ſince there are not hitherto any other 
Muſcles diſcover'd in the whole Heart, ſave thoſe 
that contract it, and render its Cavities narrower ; 
is this likewiſe by Chance; that the Fibres thereof 
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when once contracted, are not ſuffer'd to continue 
in the ſame Condition, but preſently dilating them- 
ſelves, do open the Cavities, that they may again 
receive the following Blood out of the Veins, and 
by the repeated Contraction of the Heart, diſtribute 
it to the Lungs and other Parts continually, and as 
long as our Lives do laſt ? 


* 


SECT, VII. The Action of the Valves of the Veins. 


TXrrxksx ſtill remains another Difficulty in the 
Uſe of the Heart, viz. that (ſince each Ventricle 
has two Orifices, one by which the Blood enters, 
and the other, by which it goes out again) it ſeems 
to be a Conſequence thereof, that the Heart being 
ſo ſuddenly and ſtrongly contracted, the Blood 
ſhould flow at once out of both of em, and ſo be 
forced backwards by the ſame Paſſage by which 
it enter'd into this Ventricle. 

To prevent the ſame, the wiſe Power of the 
wonderful Creator docs again appear, who for this 
Purpoſe has been pleaſed to place there another 
ſort of Valves (which, by reaſon of their Triangu- 
lar Figure, the Anatomiſts call Mytrales, becauſe 
they repreſent aBiſhop's Mitre) in that part of both 
the Veins, thro' which the Blood is diſcharged 


into the Heart; and theſe, when the Heart con- 


tracts itſelf, and the Blood is thereby driven to- 
wards the Orifice, in the Circumference whereof 
they are placed, are thereby ſhut very cloſely : 
Theſe Valves (which we can hardly look upon 
without Amazement, if we conſider the Providen- 
tial Views of the Creator) are faſten'd to the Sides 
of the Ventricles with a great many tendinous 
Fibres, that are very ſtrong, in order to ſecure the 
Valves when they are ſhut, like ſo many Bars and 
Chains upon Doors, to the end that the Force 


Fherewith the Blood that was ſqueezed out of the 


F 3 | Ven- 
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Ventricles acting againſt them, may not break 
them open, or bend them in ſuch Manner on the 
other fide, as to mak a Paſſage thro* them for the 
Blood; eſpecially, conſidering that they are com- 
poſed only of thin and flexible Membranes, and 
not of Bones or other ſolid Matter. 

Theſe Tendinous Fibres, have moreover the 
following remarkable Uſes: Firſt, That as the 
Heart after its Contraction, does again dilate it 
ſelf and become longer, and conſequently the Sides 
of it, which were raiſed upwards, do fink down 
again; I ſay, the ſaid Fibres being faſten'd to the 
Sides, draw the Valves open (as is done in the 
Gates of ſome Sluices with Ropes) in order to 
make a free Paſſage for the returning Blood. Se- 
condly, That theſe Fibres are faſtened in ſuch 2 
manner to ſome little Protuberances, or Pins of 
the Sides of the Heart, and even to the oppoſite 
Side alſo, that they can hinder thoſe Valves from 
falling down flat, or from touching the Sides of 
the Heart, to the end that the Blood, in the Con- 
traction of the Ventricle, may preſs againſt theſe 
Valves continually from below, and ſo raiſe them 
upwards, in order to cloſe their Orifices. 


SECT. VIII. Convittions from the Foregoing Obſer- 


ations. 


TI Havz given an Account of the chiefeſt of 
theſe Matters by Words only, without adding any 
Figures to them ; having found in the moſt accu- 
rate Books of Anatomy, that the beſt and moſt 
exact Figures taken from the Original, are not 
capable of giving much Light, by reaſon of the 
vaſt Number of Particulars that are obſervable 
therein, to ſuch as have not viewed the ſame in 
che Heart of any Creature; for they would re- 
quire more Study and Application to be under- 
| „ 
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ſtood, than even the Structure of the Heart itſelf. 
They that would make a Tryal thereof, may con- 
ſult the Fourth Figure in the 14th Table of Monſieur 


Verheyen, and the Firſt Figure in the 5th Table of 


Dr. Lower. 

Farther, if there were any known Machine to 
be met with, the Operations whereof had any 
Analogy or Similitude with thoſe of the Heart, 
the Deſcription of it might, perhaps, render this 
Account a little clearer ; but neither Pumps, nor 
any kinds of Spouts, no, not even the modern En- 
gines for quenching Fires (tho' in the opening or 
ſhutting of their Valves, they may ſeem in ſome. 
mannertoimitate the Heart) nor any thing elſe that 
Art has yet been able to produce, can any-wiſe 
come near them, to repreſent the great Wiſdom 
wherewith this wonderful Machine of the Heart 
is formed. Can any Man then imagine, that this 
great Work has been made by Chance ; when no 
Body dares affirm the ſame, even of all thoſe other 
imperfe& Machines that have been mention'd 
above ? 

Having oftentimes meditated upon theſe Things, 
I have thought with myſelf, how fearfully and won- 
derfully we were made, as upon two other occaſions 
has been mention'd before; for in caſe one of 
theſe Valves ſhould be out of order, and unfit to 
perform its Function; yea, if one of theſe little 
Fibres, which are faſten'd to the Valve, and draw 


it up, ſhould break, or be either too ſhort or too 


long, theſe little Sluice-Gates could not be ſhut, as 


not being able to come upon each other, if the Fi- 


bres were too ſhort; or if too long, not able to re- 
main ſo, but forced to give way to the Preſſure of 
the Blood; inſomuch, that not only upon each of 


theſe little Valves, but, which is yet more ama- 


zing, upon the various Length of theſe fine Fibres, 
the Life of ſp Artful a Machine as every Man is; 
F 4 yea, 
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yea, even the Lives of Kings and Princes them+ 


ſelves, and of all Creatures whatſoever, do entirely 
coped. 


SECT. IX. The Valves of the Arteries. 


Tus being ſaid of the Orifices, thro' which 
the Blood paſſes into both the Ventricles of the 
Heart, there was yet danger, that when the 
Blood was protruded from the Right Ventricle in- 


to the Artery of the Lungs, and out of the Left 


into the great Artery, the Heart opening itſelf 
again, and the Expulſive Force ceaſing with the 
Sſtole, the Blood by its Weight might go back 
into the Ventricle of the Heart from whence it 
came, and ſo by obſtructing the Circulation, cauſe 
immediate Death. 

But here the Care of a moſt merciful Creator 
has interpoſed, by placing other Valves again at 
the Beginning of both theſe Arteries, which per- 
form juſt the contrary Function to the foregoing; 
fo, that as the former were ſhut by the Blood that 
endeavour'd to aſcend from the Heart, theſe are 
nut by that which deſcended to the Heart: And, 
whereas the firſt were open'd by the Blood that 
ran to them, the ſame is effected in theſe, by the 
Blood that iſſues out. 

That this may be more clearly conceived, let 
(Tab. II. Fig. 10.) aa repreſent the open'd Part of 
the Left Ventricle of the Heart; c the great Arte- 
ry diſſected lengthwiſe ; þ bb, the three Semi- lunar 
Valves, which are ſhut by the returning Blood : 
Here they appear lying flat and extended, where- 
as, otherwiſe they fill the round Orifices of the 
Artery ; ff are the three Triangular, or Mitral 


Valves turned aſide, that you may fee the other 


bb, the better; and at thoſe F, one may obſerve 
the Fibres fg ill hanging, the Ends of which; gg, 
are 
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are ſhewn cut off from the ſides of the Heart, to 
which they are otherwiſe faſten'd, when in their 
natural State. . 
How theſe little Valves b, are diſpoſed by 
the Blood that is driven back, and how they ſhut 
the Artery, may be obſerv'd ccc (Tab. II. Fig. 2.) 
The Appearance is likewiſe the ſame, if you blow 
into the Artery A; BB are the Crown-Arte- 
ries (Arteriz Coronariz) which feed the Heart, 
and carry their Blood thither; the Openings of 
which into the Aorta, or great Artery,-are re- 
preſented in (Tab. II. Fig. 10.) d d, exactly above 
theſe Valves. | „ 


Scr. X. The Lateral Muſcles of the Heart. 


Art the admirable Curioſities obſervable in 
the Heart, would be too many to be here nicely 
examined into. The Lateral Muſcles in the Right 
Ventricle of the Heart (to paſs by a great. many 
other wonderful Contrivances in that Organ) ſeem 
here to require more particularly an immediate 
Attention ; theſe Muſcles, holding the Sides of the 
Heart together, hinder it from being too much ex- 
tended by the Blood that falls into it at each Dia- 
ſtole, and ſo ſerve for a Meaſure of the Quantity 
that is to be poured into it at each time; they do 
likewiſe contribute to the bringing the Sides nearer 
together in the Syſtole or Contraction of the Heart. 
Thus we likewiſe perceive, that the left Ventricle 
is encompaſſed with much ſtranger Muſcles and 
Walls than the Right, which appears when you 

cut the Heart a-croſs; becauſe that this laſt is 
only to convey the Blood thro' the Lungs, which 
bears no Compariſon with the Diſtance (viz. the 
extreme Parts of the Body) which it arrives at by 
the Force of the Left Ventricle of the Heart. Whe- 
ther this Force be wholly determin'd by the con- 
__*rractirg 
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tracing Muſcles of the Left Ventricle ; or whe- 
ther the Arteries afford any co-operating Power 
towards this Motion of the Blood, is yet a Mat- 
ter in Diſpute : But this is certain, that whatever 
Force conveys the Blood to the Extremities of 
the Body, contributes towards furniſhing it there 
with the means of returning ro the Heart by the 
Veins. If People cannot here diſcover the Views 
and Deſigns of their Great Creator, their Blind- 
neſs is much to be lamented: Yea, ought not every 
one to ſtand amazed, that ſees ſo much Swiftneſs 
communicated to the Blood, by ſuch a ſoft fleſhy 
Inſtrument, in order to perform fo great a Circu- 


lation in ſo ſhort a time? 


Stcrt. XI. The Force and Power of the Heart, re- 
preſented by Compariſons. 


H «= that doubts whether the Syſtole of the 
Heart is a Force ſufficient of itſelf to bring 
about ſuch a Circulation, may, without Mathe- 
maticks, obſerve how great a Force and Swiftneſs 
is performed by the Compreſſion of two Bodies, 
by taking a Cherry-ſtone, and ſuddenly ſqueezing 
it between his Fore-finger and Thumb, which 
will cauſe it to fly out more ſwiftly than a Perſon 
never making that Obſervation cou'd eaſily ima- 
gine : By taking a Handful of wet Clay, and 
compreſſing it ſuddenly, as the Heart does the 
Blood, another notable Inſtance offers itſelf ; for, 
by obſerving how nimbly the Clay burſts out 
wherever there is a Paſſage for it between the Fin- 
gers; and, conſidering at the ſame time, that this 
Clay has five Places to come out at (three between 
the Fingers, one at the Top, and another at the 
Bottom of the Hand) this Concluſion (which il- 
luſtrates the Motion of the Blood from the Heart) 
naturally reſults ; viz. that if the Clay iſſued out 

| | only 
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only thro* one Paſſage (inſtead of five) the Velo- 
city wou'd be five times greater, After the ſame 
manner the Spittle which is produced in the 
Mouth by ſmoaking Tobacco, is diſcharg'd with 
great Swiftneſs : This is perform'd by collecting 
the Moiſture into a Cavity between the Tongue 
and Lips, which Cavity they afterwards deſtroy, 
by thruſting the Tongue againſt the Lips, and fo 
force the Spittle out. One might inſtance in o- 
ther Caſes, but this is ſufficient to repreſent, in 
ſome ſort, the Purpoſe in hand. 


SET. XII. The Pericardium, or little Bag of the 
Heart. 


App to all this, that the Heart is preſerved 
in a membranous Bag called the Pericardium; 
which, by furniſhing a Liquor from itslittle Glands 
(concerning this, ſee Bergeus, Malpighius, &c.) 
does coritinually keep the Heart ſmooth, and fit 
ro perform its conſtant powerful Motions, hin- 
dring its external Membrane from being wrinkled 
by too much Dryneſs; and it lubricates and 
moiſtens the adjacent Muſcular Fibres, by which 
means this wonderful Inſtrument is enabled to 


perform its neceſſary Functions, which otherwiſe 
would be obſtructed. | 


SECT. XIII. Conviftions from the foregoing 
Obſervations. 


To {ay no more; after the Contemplation of 
this Heart in all its above-mentioned Circum- 
ſtances, can an unhappy Philoſopher, even the moſt 
ill- natured and obdurate Atheiſt, be eaſy in main- 
taining, that all this is performed without Wiſdom, 
without Deſign, and only by ignorant Cauſes ? 
Since he cannot but know, that he would be * 

b 
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by all Men, and without doubt by himſelf too, 


for a very fooliſh Perſon, in caſe he durſt affirm, 
that a Fire-Engine only (which by no means is 
to be compared with the wiſe Contrivance and 
Structure of the Heart) was produced by Chance, 
and without the Concurrence of a skilful Work- 
man. Let him alſo add, that this Machine is 
made and put into Motion by another, ſo that 
the whole is performed in his own Body, not 
only without his Will, but even without his Know- 
ledge and Perception; and will he not yet ſee 
that his dear and precious Life is preſerved by 
another, who has ſhewn ſo great Wiſdom therein! 
How can any one conceive, that this Motion of 
the Heart, according to the Calculation of the 
famous Mathematician Horelli, muſt be performed 
by the exerting of more Force at every Pulſe than 
is required to ſurmount the Reſiſtance of ſome 
thouſand Pounds Weight? That ſuch a Motion 
is performed above two thouſand times in an 
Hour, without ever ceaſing, whether we wake or 
ſleep, for the Space of fifty, ſixty, or ſeventy Years 
perhaps? And particularly fince our other Muſcles, 
after much leſs Pains, and ſometimes but- in one 
Day, become ſo tired and impotent, which never 
happens to the Muſcles of this little Heart in ſo 
many Years. And cannot then ſo great a Matter, 
brought about by ſuch wonderful Inſtruments, and 
after ſo amazing a manner, convince every Man 
that 1s reaſonable, and make him conclude with 
Certainty, that a Power far exceeding Humane 
Knowledge is here exerted. 

Is ca none can deny, that according to what we 
have juſt now ſhewn, that as often as he lays his 


Hand upon his Breaſt, and feels his Heart beat, 


that this Motion is performed without his own 
Concurrence, and conſequently by that of ano- 


And 
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And ſince we have ſeen beſides, by the fore- 


going Structure of the Heart and other parts, that 


this great Creator and Mover of all things is wiſe, 
and that our Lives do entirely depend on theſe 
Motions produced by his Power: I ſay, when 
all this is well conſider'd, muſt not ſuch a Man 
tremble, who does not only refuſe to teſtify his 
Gratitude to this mighty, wiſe, and powerful 
Preſerver of his Life, but alſo dares openly blaſ- 


heme him, and denies all his Attributes and Per- 
ections? 


CONTEMPLATION VII. 
Of Reſpiration, 


Sect. I. The Air is neceſſary to the Blood. 


"©: HOSE who have read the preceding 
Diſcourſes are already informed, that the 
Blood diſcharges itſelf from the Veins E and F, 
(Tab. IL Fig. 3.) into the Right Ventricle of the 
Heart; from thence it is introduced into the 
Lungs (by the Syſtole of the Right Ventricle) 
thro' the Vena Arterioſa, or Pulmonic Artery G; 
and from the Lungs it is again diſcharged into 
the Left Ventricle of the Heart, by the Arteria 
Venoſa, or Pulmonic Vein H. 

Now whether the Blood paſſes from one of 
theſe Tubes into the other immediately, or whe- 
ther it paſſes thro* that Subſtance of the Lungs 
which 1s of the Nature of Bellows, we will not 
here enquire; this is certain, that the Air ſack'd 

isto 


| 
| 
| 
| 


86 The Religious Philoſopher. 


into the Lungs where this Blood is, does, as long 
as Life laſts, come in and go out again; and 
whatever the Uſe of it be, it is ſo great, that no 
Man can want it a ſhort Space of Time, without 
preſently dying; and it is no leſs probable, that 
the Inſtruments by which the Air is conveyed 


into the Lungs, are made with great Skill and 
Contrivance. h 


Sect. II. The Blood Veſſels and Aſpera Arteria 
in the Lungs. _ 


H x that doubts of this, let him take the Lungs 
and Wind-pipe of a Lamb, or any other Animal, 
in which may be obſerved, 1. That the upper 
Orifice of the ſaid Wind-pipe can be covered 
with a ſmall Cartilage, called the Epiglottis, whilſt 


the Food is deſcending thro” the Gullet that lies 


behind it, into the Stomach. 2. That whereas the 
Branches of the Wind-pipe, which ſpread them- 
{elves into the Lungs, are Cartilaginous, and of 
a Round or Cylindric Figure, that they may al- 
ways remain open; yet the Wind-pipe itſelf, 
where it lies upon the Gullet, that it may not 
hinder the Paſſage of the Air in the fore- part of it, 
does by its Cartilages compoſe part of a circular 
Figure only, and behind has only a membranous 
Covering, becauſe the Cartilages perceivable in 
the fore- part of the Wind- pipe, would preſs too 
hard upon the Gullet, thereby incommoding the 
Paſſage of the Food. 3. The wonderful Structure 
of the Air- Tubes, or Branches of the Wind- pipe, 


(Tab. II. Fg. 12. AE) which paſſing throughout 


the Lungs, lie between the two Blood Veſſels 
BE and CE; of which BE ſerves for a Paſſage 
to the Blood that enters into the Lungs, and C E 
to that which coming out of the ſame enters into 
the left Cavity of the Heart. The ſame is ob- 


ſerved 


5 R on ap; n 5 * A — a , . 8 ” -y _- 
A > MIT LE RY ba „ K 


A 
4% 
1 


"IM 
* 
' 
* 
s 
* 
* 
* 
* 
' 
* 
* 
* 
* 


— 
% 
* 


Py 
S r 
N SD SN”. 
ALS 
© Us \N" . Ky * 


. * 1 ok N 
3 e 
R * 
N N De \. 2X0 
OLI .- YG 
; xd g % k 3 8 , of 
- _ AQ 
8 


S « % © 
Re oe. 
% « + *% 


©, *, 
"AQ" 


* 


„ W—W„% „„ „ „„ „ „% © * n 


q . 
1 
. "2 

I 


„„ 
11108 


_ _—_— 


— 


|, 


+», » "4 110 
— ＋ 


4 
— 4 
. 
= 
o 


— 


929696993 


** 
CIC Ta 
. . 


FULLY © «1 
H 1 


A 
AY 


1 |, "Ws Py 
F 2M ka 175 / 7 


* 
* 7 
5435 


- 
S SS 


- 
- 


44 
LEES 
„ * 

— 10 


gu, | 


* 


99 «© 


I . 


—— _— c - 
0 


Nn R 5 


n * et FX "* N e N * 1 * I 


. 


The Religious Philoſopher. 87 
ſerved to happen conſtantly in theſe Lateral 
Branches; the Blood-Veſlels being cut oft here, 


they are repreſented finer, and the Ramifications 
of Air-Veſlels interwoven with them, are more 


commodiouſly deſcribed. 


Stcr. III. The Glands in the Wind pipe: 


Bur if it was neceſſary to uſe great Care in 
the Formation of any Part of the Body, it ſeems 
to be moſtly ſo here, to the end that this Tube, 
(which as long as we live, or whether we wake 
or {leep, admits of a conſtant Influx and Reflux of 
Air) ſhould not by this Air grow dry. Is there 
then no Deſign to be traced and obſerved here ? 
Since the Omniſcient Creator has cloathed the 
ſame on the inſide not only with a Glandulous 
Membrane, from which a Humour is always fil- 
trating, and in order to moiſten the Throat itſelf, 
has been pleaſed to place two Glands called the 


Thyroidez, of a conſiderable Bigneſs, for that Uſe, 


beſides thoſe other Glands which we commonly 
name the Almonds, but further, to manifeſt his in- 
tended Purpoſe more clearly, has planted in all 
thoſe Places where the Air- Veſſel is divided into 
Branches, very viſible Glands for the Moiſture 
thereof; (whether they have any other Uſes be- 
ſides, we are not now enquiring :) And foraſmuch 
as the Epiglottis, by reaſon of the continual paſſing 
and repaſſing of the Air that ſtrikes upon it, ſeems 
almoſt impoſſible to be kept moiſtened, and if it 
were dry, could not fo well diſcharge its impor- 
tant Function; can any one ſee, without Aſtoniſh- 
ment, how the great and wife Contriver thereof, 
has furniſhed this Cartilgge with: ſo many little 


Glands above and below, in order to moiſten it 
beyond all others! 


SECT. 
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Szcr. IV. 4 Hundred Muſcles requifite towards 
5 Reſpiration. 


Nor to mention here the Diviſions of the 
Wind-pipe into ſo many Cartilaginous Rings, nor 
the Membranes and . Fibres by which they are 
faſtened to each other, nor the wonderful Structure 
of the Larynx, conſiſting of ſo many Cartilages, 
and moved by fourteen Muſcles, to the end that 
by all this Apparatus, the Wind-pipe and its Orifice 
being ſeveral ways lengthened and ſhortened, di- 
lated and contracted, the Voice might be thereby 
formed, and yield a more ſhrill or deep Sound; 
which things being now become the Obje& of 
the Enquiry of ſeveral great Naturaliſts, we ſhall 


here confine ourſelves only to Reſpiration ; and 


content ourſelves with asking any one that does 
{till queſtion the Wiſdom of his Creator, whether 
he can believe that the Inſtruments, which, befides 


the Lungs, are neceſlary thereto, could be ranged 


and placed near the others without any Under- 
ſtanding or Deſign ? Eſpecially if it ſhould be 
proved to him, that altho* the Midriff alone is 
ſufficient for Reſpiration, yet to the end that fo 
neceſſary a Work as this is, might not eaſily be 
obſtructed, about a hundred different Muſcles are 
likewiſe applied to the ſame Purpoſe ; and, as eaſy 
as the Action of breathing may appear to be, that 


in a ſtrong Reſpiration (when every one of this 


great Number of Muſcles, that are capable of be- 
ing uſed therein, are employed for the Purpoſe) - 
before the Breath be drawn ip and driven out again, 
this great Number of Muſcles muſt have all been 
employed for that Purpoſe. 
This 1s ſufficiently known to the Anatomiſts ; 
and, to give you a ſmall Sketch of it here, we 
ſhall inform you, that in drawing in the 1 
ä order 
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The Chriſtian Philoſopher. 93 
order to raiſe up the Ribs and the Breaſt-Bone, 
and thereby to dilate the Cavity of the Thorax, or 
Breaſt, there are put in Motion on the one Side, 
one Muſculus Subelavius, eleven Iutercoſtales Externt, 
eleven Levatores Coſtarum, beſides the Serratus An- 
ticus Minor, the Serratus Anticus Major, the Serratus 
Poſticus Superior, and the Cervicalis deſcendens Die- 
merbroekii, and three others which are therefore 
called Commoz, becauſe they likewiſe perform other 
Motions, viz. the Pettoral:s, Kcalenus, and Leva- 
tor Scapulz, which together make thirty Muſcles 
on one Side; and there being as many more on 
the other, ate in the whole ſixty that are em- 
ployed in Iaſpiration, or drawing our Breath in- 
wards. | 

Towards Expiration there arc likewiſe employs 
ed nineteen Mulcies on a Side, eleven /zterceſtales Ins 
terii, the Triangularis, the Sacrolumbus, and the 
Serratus Poſticus Inferior, and with thele alſo five 
Common ones, viz. the Muſcles of the Belly; theſe 
are altogether thirty cight Muſcles, uſed tor Expi- 
ration only, which being added to the ſixty above, 
make together the Number of nincty-eight: Now 
it you add to theſe the Midrift, being the princi- 
pal Inſtrument of them all, and which, according 
to the Opinion of that great Anatomiſt YVeheyer, 
conſiſts of two, or it may be three Muſcles more, 
there muſt, according to this Computation, be at 
leaſt a hundred Muſcles made ule of in one ſingle 
Action of Breathing as ſtrongꝑly as we can. Theſe 
Obſervations we find made in the Acla Lipſienſia, 
Anno 1707, of J. G. Pauli, upon Van Horne. 

I would now ask again, whether any Body can 
ſuppole that ſuch a Diſpoſition, where there are 
ſo many Muſcles conſiſting of Fibres extended ſo 
many different Ways, is produced by Chance, or 
without Deſign? Or whether it does not plainly 
appear to him, that this great Compoſition of 
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SEcr. IV. A Hundred Muſcles requiſite towards 


Nor to mention here the Diviſions of the 
Wind-pipe into ſo many Cartilaginous Rings, nor 
the Membranes and Fibres by which -they. are 
faſtened to each other, nor the wonderful Structure 
of the Larynx, conſiſting of ſo many Cartilages, 
and moved by fourteen Muſcles, to the end that 
by all this Apparatus, the Wind-pipe and its Orifice 
being ſeveral ways lengthened and ſhortened, di- 
lated and contracted, the Voice might be thereby 
formed, and yield -a- more ſhrill or deep Sound ; 
which things being now become the Object of 
the Enquiry of ſeveral great Naturaliſts, we ſhall 
here confine ourſelves anly to Reſpiration ; and 
content ourſelves with asking any one that does 
{till queſtion the Wiſdom of his Creator, whether 
he can believe that the Inſtruments, which, beſides 
the Lungs, are neceſſary thereto, could be ranged 
and placed near the others without any Under- 
ſtanding; or Deſign ? Eſpecially if it ſhould be 

roved to him, that altho' the Midriff alone is 
Fiicient for Reſpiration, yet to the end that ſo 
neceſſary a Work as this is, might not eaſily be 
obſtructed, about a hundred different Muſcles are 
likewiſe applied to the ſame Purpoſe ; and, as eaſy 
as the Action of breathing may appear to be, that 


in a ſtrong Reſpiration (when every one of this 


great Number of Muſcles, that are capable of be- 
ing uſed therein, are employed for the Purpoſe) - 
before the Breath be drawn ip and driven out again, 
this great Number of Muſcles muſt have all been 
employed for that Purpoſe. | | 
This is ſufficiently known to the Anatomiſts ; 
and, to give you a ſmall Sketch of it here, we 
ſhall inform you, that in drawing in the n 
order 
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order to raiſe up the Ribs and the Breaſt-Bone, 
and thereby to dilate the Cavity of the Thorax, or 
Breaſt, there are put in Motion on the one Side, 
one Muſculus Subelavius, eleven Iutercoſtales Externt, 
eleven Levatores Coſtarum, beſides the Serratus An- 
ticus Minor, the Serratus Anticus Major, the Serratus 
Poſticus Superior, and the Cervicalis deſcendens Die- 
merbroekti, and three others which are therefore 
called Common, becauſe they likewiſe perform other 
Motions, viz. the Pecloralis, Scalenus, and Leva- 
tor Scapulz, which together make thirty Muſcles 
on one Side; and there being as many more on 
the other, ate in the whole ſixty that are em- 
ployed in Iaſpiration, or drawing our Breath in- 
wards. 

Towards Expiration there arc likewiſe employ- 
ed nineteen Mulcies on a Side, eleven /zterceſtales In 
terni, the Triangularis, the Sacrolumbus, and the 
Serratus Poſticus Inferior , and with theſe alſo five 
Common ones, viz.. the Muſcles of the Belly; theſe 
are altogether thirty cight Muſcles, uſed tor Expi- 
ration only, which being added to the ſixty above, 
make together the Number of ninety-eight: Now 
it you add to theſe the Midrift, being the princi- 
pal Inſtrument of them all, and which, according 
to the Opinion of that great Anatomiſt YVerheyen, 
conſiſts of two, or it may be three Muſcles more, 
there mult, according to this Computation, be at 
leaſt a hundred Muſcles made uſe of in one ſingle 
Action of Breathing as ſtrongly as we can. Theſe 
Obſervations we find made in the Acta Lipſienſia, 
Anno 1707, of J. G. Pauli, upon Van Horne. 

I would now ask again, whether any Body can 
ſuppole that ſuch a Diſpoſition, where there are 
ſo many Muſcles conſiſting of Fibres extended ſo 
many different Ways, is produced by Chance, or 
without Deſign? Or whether it does not plainly 
appear to him, that this great Compoſition of 
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the Muſcles is expreſly adapted to the end of 
Breathing. 


Secr. V. Without Air this whole Structure is uſeleſs. 


Bur it what has been here mentioned concern- 
ing the Diſpoſition of theſe Muſcles, ſhall appear 
wonderful in every Man's Eyes, will he not yet 
ſtand more amazed at the Wiſdom of the great 
Director of all Things, when he finds that all 
theſe Inſtruments, tho' never ſo artfully adapted to 
Reſpiration, would be yet in vain, and of no man- 
ner of Uſe, if Mankind, and all other Creatures 
breathing, were not ſurrounded with ſuch a Mat- 
ter as the Air is, which has in it, among other 
Properties, an Expanſive Power (Vis Elaſtica) be- 
ſides a Weight, which cauſes it to operate and di- 
late itſelf; from whence it comes to paſs, that as 
ſoon as the Breaſt is enlarged by the Operation 
of the above-mentioned Muſcles, this Air imme- 
diately ruſhes into the Wind-Pipe and Lungs; of 
which Property (taking it at preſent for granted) 
we ſhall treat more largely hereafter, when we 
enter upon the Contemplation of the Air itſelt; 
and we ſhall prove experimentally, that in an Air 
which is but partially diveſted of this Elaſtic Force, 
almoſt all Creatures will immediately perifh. 


Secr. VI. The Properties of Expanded Air. 


Howrvrnx, that we may here give you ſome I- 
dea of Reſpiration, it will be neceſſary to repre- 
{ent previouſly, 1. That when the Place in which 
any Air is ſhut up, 1s made larger, the ſaid Air 
filling a greater Space, is ſo much the more weak- 
ened in its expanſive Force. 2. If the Air thus 
weakened has any Communication with other Air 
that is ſtronger, and both of em can act upon 

| each 
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The Chriſtian Philoſopher. 95 
each other, the ſtronger Air will immediately ruſh 


into the enlarged Place, in which the weaker was 
contained. 


Scr. VII. The Compariſen of Reſpiration with a 
Fair of Bellows. 


To prove this by a Compariſon, one need only 
repreſent to one's ſelf a Pair of Bellows, (Tab. III. 
Fig. I. AE F) in which we know that nothing 
more is requilite in order to draw the Air into the 
Mouth A, or Tube A B, than to ſeparate the 
Sides ED and F G from each other; by which 
Means the Space E DGPF is enlarged ; and ſo 
the Air that was contain'd therein being weaken'd, 
and not powertul enough to ballance the external 
Air, with which it had a Communication by the 


Tube A B, the laſt being now become the ſtrong- 


eſt, does by its Elaſtic Force crowd itſelf into the 
Mouth of the Bellows. 

The ſame thing would happen, if one ſuppoſed 
that a Bladder B C were faſtned to the Tube A B 
within the Bellows; in which Caſe the Space K 
being dilated, the Air therein would likewiſe be 
too weak to reſiſt the Air which fills the hollow 
of the Bladder B C, thro' the Tube A B, by 
which means this Bladder will be blown up, and 
expanded by the ſtronger external Air ruſhing in 
upon it. 

Now if you ſuppoſe the Tube AB to be the 
Wind-Pipe, the Bladder B C the Lungs, and the 
Space thereof E DG F the Cavity of the Thorax 
or Breaſt, you will ſee the Reaſon why the Air 
ruſhes thro' the Wind-Pipe into the Lungs, to 
which it is faſtened like theſe Bellows, when by 
preſſing down the Midriff, and by the other Muſ- 
cles, the Breaſt is made wider and larger. 
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He that deſires farther to fee how the Lungs, 
whilſt hanging to the Wind-Pipe, may be pufted 
up by the Air, nced only take the Trouble of 
blowing ſtrongly into the Wind-Pipe of a Sheep or 
Ox newly killed, by which means he will ſee the 


Lungs, like Bellows, expanded by the Wind that 
paſſes into them. 


Secr. VIII. An Experiment upon the Lungs in 
Vacuo. 


Inv repreſented theſe Appearances after ſuch 
a groſs manner, to the End that thoſe who have 
not the Opportunity of uting the Air- Pump, may 
have ſome Conception thereot; but thoſe that have 
uſed this extraordinary Inſtrument, ſo neceſſary in 
examining the Works of the great Creator, may 
form to themſelves a much clearer and more di- 
ſtinct Notion thercof. 

Let the Covering O P be laid upon the Glaſs 
OP F, Tal. III. Pg. 2. ſtanding upon the Air- 
Pump, which has a little Tube A N B paſſing 
thro? the Centre of it, and a little Cock at N, 
which now appears open, but may be ſhut ; under 
this Covering, at the Extremity of the little Tube 
AN, there is another icrewed on at BC, the End 
of which is {tuck into the Wind-Pipe of a little 
Piece of Lungs D, which is tied faſt to it. | 

Now when the Pin or Sucker LM of the Air- 
Pump is thruſt to I K, or fo far inwards as poſſi- 
ble, one ſees that the Piece of Lungs D hangs in 
the Space E, that does nor extend itſelf farther 
than from O P to I R, when the Cock G H is 
open, in which Space the internal Air is ſnut up; 
but the little Cock at N being turned, the Sucker 
is drawn backwards from I K to L M; and then 
the Space that contained the included Air is fo 
much larger, as the Diſtance between I K and 
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The Chriſtian Philoſopher. 97 
L M ; both Spaces being filled by the Expanſion 
of the Air, which theretore loſes a great deal of 
its Elaſticity: This will appear, if you open again 
the little Cock N, when the external Air ruſhing 
into the Piece of Lungs D, thro' the Tube A B, 
blows it up; the Reaſon of which is, that this 
Air having loſt nothing of its Elaſticity, preſſes 
more ſtrongly into the Lungs D trom withour, 
than the included Air at E, which preſſes it in- 
wardly, is able to relſiſt, becauſe of the weakning 
of its Spring. 

That this is true, will appear, foraſmuch as if 
you thruſt the Sucker L M torwards to I K, and 
drive the included Air into a narrower Space, it 
will again ſtrongly expand itſelt at E, and preſſing 
with more Violence the Lungs D, will make them 
become ſmaller, by forcing the Air which was in 
them to go out again thro the Tube BA; and this 
Effect you may produce as often as you repeat the 
Experiment, by drawing or thruſting the Sucker 
backwards or forwards. Now if you will ſuppoſe 
the Tube A.B-to be the Wind-Pipe, the Space 
OPKI to be the Cavity of the Thorax, and the 
Sucker LM the Midriſt, there will be a mighty A- 
nalogy between that Experiment and the Buſineſs 
of Reſpiration; and the whole Difference is only, 
that whereas the Cavity of the Thora, in which 
the Lungs hang, is dilated and contracted by the 
Muſcles and other Inſtruments; the ſame Effect 
is produced in the Air-Pump, only by the Sucker 
thereof. 

Mow ſuch as don't think it worth the while, or 
have not the Opportunity of making this Experti- 
ment with the Lungs of any little Animal, may 
uſe an empty Bladder D, tying the ſame to 
the End of the little Tube B C, which will 
give them all the Appearances very conveniently 
and agrecably; ſo that with but halt a turn of the 
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98 The Chriſtian Philoſopher. 
Handle of the Air-Pump one way or other, they 
may fill or empty the Bladder of Air. 


Sect. IX. An Experiment with a little Bottle of 
Vater. 


Now if any Body has a Mind to ſee with his 
own Eyes, after what manner and how violently 
the Air crowds itſe f into the Lungs as ſoon as 
the Cavity of the Breaſt is enlarged ; inſtead of a 
Piece of Lungs or Bladder, let him take a little 
Glaſs Viol, holding about an Ounce or ſuch like 
Quantity of Water, and tye it to the Tube B C, 
ſo that the End of the Tube may be thruſt as far 
as it can into the Water, then ſhut the Cock N, 
and enlarge the Space as before, by drawing back 
the Sucker to L M; let him open the little Cock 
N, and he will ſee that the External Air, which 
by its ſtrong expanſive Faculty forced itſelf in- 
wards, will put the Water into a very violent Mo- 
tion, juſt as if one ſhould ſer his Mouth to the o- 
ther End of the Tube A, and blow thro' the Wa- 
ter as hard as he can. 


Srcr. X. The Experiment of a Hringe in Vacuo. 


Now, in order to convince every one experi- 
mentally, that altho' a Space be enlarged, as hap- 
pens in the {horax, when we draw in our Breath, 
or even, tho' a Space be made where there was 

zone before, as in a Syringe, by drawing up the 
Sucker; there are nevertheleſs Caſes, in waich, 
it the Matter that otherwiſe riſes up in the Sy- 
ringe, has no Expanſive or Elaſtical Parts in it, or 
15 not moved or preſſed after ſome other manner; 
it will by no means run into the empty Spaces, in 
order to fill the fame: Let any one bur caſt his 
Eye upon this little Machine, FH 1, (Tab. III. 
Hg. 
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The Chriſtian Philoſopher. 99 
Fig. 3.) which is commonly to be found in the 
Shops of thoſe that make Air-Pumps, and he will 
ice, that if an empty Space be made in the Sy- 
ringe A B, by drawing up the Sucker FA, (after 
having firſt diſcharged the Air at G, our of the 
Glaſs-Bell A BI, thro' the Air-Pump) the Water 
in the little Glaſs DE, in which the Tube of the 
Syringe ſtands B C, and which is open at C, will 
by no means riſe up into the Tube, nor fill the 
empty Space in the Syringe, as uſually; becauſe 
the Water D E, has no ſenſible Elaſticity or Spring 
in itſelf, nor is acted upon, by any other Elaſtick 
Body, which in this Circumſtance would be re- 
quiſite; from whence one may conclude, and not 
obſcurely neither, what we have already ſaid con- 
cerning Reſpiration, viz. Thar altho* there be 


Space enough prepared in the Breaſt, in order for 


Breathing, yet, in many Caſes no Air (if, like the 
Water, it ſhould happen not to be Elaſtick, nor 
heavy enough) would come in: All which, is yet 
hereby more evident, that, fo ſoon as one lets in 
the Air again into the Glaſs Bell, H 1 B, the ſame 
gravitating upon the Water D E, by its Elaſtick 
Force, immediately, cauſes it to rife up into the 
Space that was made for it at A E, thro' the Tube 
B C, in which, as there is now no Air remaining 
in it, there is no Reſiſtance. 

He therefore who rightly comprehends all that 
we have been ſaying above, and has learn'd from 
thence how Reſpiration is perform'd, muſt be con- 
vinced after the moſt particular manner, that our 
Breath is properly the Gijz of God; and that it is 
likewiſe enjoy'd by Men exactly after the ſame 
manner as the Alus which a Beggar receives from 
us. For juſt as that poor Wreten opens his Hand, 
and ſhows it empty, waiting till the kind Benefa- 
Cor is pleas'd to put ſomething into it, and ra 


til its Empt ineſs, and remains paſſive all the While: 
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So all Creatures, even ſelf-conceited Man, can on- 


ly open their Breaſt, and expoſe its Emptineſs to 


the great Giver of Breath; being alſo obliged like 
the Beggar himſelf to expect, till the adorable 
Preſerver of all things, in whoſe Hand, as the Pro- 
phet Daniel tells us, 1s the Breath of Kings, ch. v. 
ver. 23. vouchſafes to fill the Lungs with his Air, 
by the Help of its Elaſtick Faculty; which de- 
pends alone on the Power of the Creator, and to- 
wards which the mighticſt among Men can con- 
tribute nothing at all. It is impoſſible to expreſs 
this in more emphatical and ſtronger Terms than 
St. Paul has done, in the xviiith Chapter of the 
Acts, ver. 25. He giveth ta al, Lie and Breath, and 


all things. We allo meet with ſomething of the 


like Nature in 1ſaiah, ch. xlii. ver. 5. He that gi- 
veth Breath to the People upon the Earth, and Spirit 
to them that walk therein. 5 

Sect. NI. Conviftions from the foregoing Obſer- 


VAtIONS. 


Now let the prond and haughty Creature, 
called Man, think once ſeriquſſy with himſelf, and 
ſee whether he can find any Subterfuge, whereby 
he may avoid owning, that he is obliged, like the 
meaneſt Beggar, every time he fetches his Breath 
to repreſent his Poverty to his Maker, and his In- 
ability of preſerving his own Lite, but one minute; 
and to beg him, that he would vouchſafe to fill his 
empty and gaping Lungs aud Breaſt, with freſh, 
good and wholſome Air, and ſo continue his 


Lite from one inſtant to another: And can any Bo- 


dy contemplate with Attention, this Nothingneſs 
of himſelt, and abſolute Dependance at every 
Breathing, upon his great Preſerver, and the ſo ma- 
ny Thouſand, yea Millions of Times, in which 
this gracious Benefactor has moſt freely granted 
ä 8 2k him 
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The Chriſtian Philoſopher: 101 
him Breath, and conſequently, his precious Life, 


during ſo many Years; and yet remain, not only 
ungrateful to him, but even deny all his adora- 


ble Attributes and Pertections, even tlioſe thar 


he has found ſo Beneficial to himſelf; and, if it 
were poſlible, wiſh to annihilate the ſame, What 
ſhall be (aid of ſuch unreaſonable and impious Opi- 
nions, but that they ought to be deteſted by all 
Generous and Grateful Souls? 


Sect. XII. TheUſeof Reſpiration. 


We ſhall not here enquire more largely into the 


Advantage which this Reſpiration, (the manner of 


which we have hitherto treated of) gives to Man- 
kind: Since the molt Learned Naturaliſts are not 
entirely agreed, whether it ſerves to cool the Blood ; 
or, whether it be to procure a more convenient Paſ- 
{age for the Air alone thro' the little Tubes of the 
Lungs, and thereby to produce a better mixture of 
Blood; or laſtly, to communicate a Nitrous Spirit to 
the ſame in the Lungs; which is believed by many, 
becauſe, if the Blood running from a Vein, be mix- 


cd with Water impregnated with Salt Peter, it 
changes its dark Colour into a ſhining Red, and the 


Serum or Whey thereof, becomes as clear as Water, 
tho'containing nevertheleſs, a ſufficient quantity of 
Material Food, as may be obſerved by putting 
{ome drops of the Acid Spirit of Nitre, or Aqua 
fortis therein, which will ſeparate a White Curd 
trom the ſaid Whey: Now the Arterial Blood 
has likewiſe the ſame Property, being dark before 
it comes into the Lungs: but after having paſſed 
thro' the ſame, and therein undergone the Action 
of the Air (be it what it will) it diſcovers a bright 
red Colour, when diſcharged into the Left Ven- 
tricle of the Heart, and when it proceeds further in- 
to the Arteries: And that which is * by 
| ome 
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ſome with greater probability, is, that the Air be- 
ing Nitrous, will change the Blood, that has been 
drawn out of a Vein, whilſt it ſtands expoſed in a 
Baſon, from a dark, to a bright red Colour, giving 
it a I incture perfectly like that which it acquires 
by the mixture of diflolv'd Salt Peter. We ſhall 
paſs by all theſe things, by reaſon of the Diſ- 
putes and Controverſies of Learned Men, leaving 
them to be diſcover'd by the following Ages, and 
conſine our ſelves only to an Experimental Enquiry, 
which of the aforeſaid Benefits and Advantages, 
or what other are the true ones that may be 
affirmed to be communicated by the Air to the 
Blood. 

This is however unqueſtionably true, That the 
drawing in of the Air is of {o great a Convenience, 
that no Body could want it long without Dying ; 
and that our Heart, and the whole Structure of 
the Veins, are formed after ſuch a manner, by the 
Al- wiſe Creator, that all the Blood of the Body, is 
made to paſs ſeveral times in an Hour thro” the 
Lungs, and there ſubjected to the Operation of 
the Air. 


Seer. XII. The Diſpojition of the Air in the time of 
Peſtilence. 

Now, of how great Importance, beſides the 
Flafticai Force and Gravity of the Air, the good 
Ditpoſition and Conſtitution thereof, is, towards 
the Preſervation of the Lives of Men, and Beaſts, 
is very plain at rhofe Seafons, in which the Air 
being Corrupted, Peſtilential Diſtempers are oc- 
caſion'd, and Kings and their Subjects, and Small 
and Great, are ſnatched away by Thouſands: And 


theſe kinds of Diſeaſes muſt not be aſcrib'd to any 


other Cauſe, lince, being common to all Sorts oi 
Men, they mult likewiſe proceed from one com- 
mon Source or Spring; aud that. can be nothing 
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elſe but the Air, which is common to all Man- 


kind. The famous Profeſſor Schacht has given us 


an Account of a dreadtul Example of this Peſtilen- 
tial Infection of the Air, in the laſt Plague at Ley- 
den, vix. by expoling a Bucket of Water a whole 
Night to the Air, even within Doors, upon which 
in the Morning there ſtood a kind of a Cream or 
Scum of divers Colours, that had been communi— 
cated to it by the Air; this being gently skimmed 
oft with a Spoon, and given a Dog to drink, the 
Poiſon was {o Strong, that he died ot it in a few 
Hours: And how pernicious alſo in general, the 
Corruption of the Air is, will abundantly appear 
from the Melancholy Experiments whereby it 
has been often ſeen, that People have been miſer- 
ably Suffocated, and Dyed in an Air to which 
they were accuſtomed all their Lives, as ſoon as 
that ſame Air becomes Infected, and Poiſon'd 
with the Smoak of glowing Charcole, 


Sect. XIV. The Air leaves ſomething in the Blood. 


Now the Opinion, that the Air being drawn 
into the Lungs, leaves ſomething there (whatever 
it may be) and does not come our again of the ſame 
Temper, ſeems to be ſomewhat probable from 
certain Experiments, which I have found among 
my Notes in the Year 1695, by which it ſhould ap- 
pear credible, that the Air leaves behind it in the 
Lungs the ſame Particles which ſerve to maintain 
Flame. Concerning this, the Reader may have re- 
courſe to the Ninth Section of the Twentyfirſt Contem- 
plation upon Fire where the Experiment is fhewn in 
all its Circumſtances. Beſides which, there is to be 
found in the Memoirs of the French Academy of Scieu- 
ces, Anno 1707. p. 213. an Obſervation of Monſieur 
Homberg, where he ſays, That if any Body has 
becn in a Place where there was a ſtrong Scent of 
Oylot Turpentine, he will diſcover afterwards Fg 

is 
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his Urine has the ſame ſmell of Violets,as if he had 
ſwallowed Turpentine itſelf. Now ſince theſe fine 
Particles of the Oil of Turpentine do not ſeem to 
haveenter'd his Body, otherwiſe than by Reſpira- 
tion, and it being very probable from the ſmell of 
the Urine, that they muſt have been firſt mingled 
with the Blood, this Gentleman concludes, that the 
Air leaves ſome Particles behind it in the Blood; 
but we ſhall not here expatiate upon thoſe things 
which ſome People hold uncertain. 
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1 Szcrt. XV. Convicticus from the ſoregoing Obſer- f 

Ii} Vations. 

1 N ow can any Body, that has well weighed and 

ml underſtood all theſe things, avoid ſeeing that his 

4 Precious Lite isin the Hands of another, and how * 
greatly we are oblig'd to ſhew our Gratitude for 
his Goodneſs, in continuing the ſame : Hts, I ſay, 
who preſerves this great Sea of Air, in which 
Men live like Fiſhes, in ſuch a Diſpoſition as to 
make it fit to perform this great Office to the whole 
Race of Mankind, and ſo many other Creatures, 
in preſerving their Lives and enabling them to 
breathe? Or, can the ſame likewiſe be rectified by 
any Humane Means, after it is corrupted and be- 
come fatal both to Rich and Poor? Now if all a 
this be perform'd by Chance, and without the 
Providence of a Gracious and Powerful Ruler, | 
how comes it to paſs that ſo many thouſand Years, 
among ſuch great Revolutions that it undergoes, 
by Storms, Thunder and Lightening; from ſo 
many poiſonous Vapours exhaling from ſubterra- © 
neous Caverns, and from rotten and putrified Bo- 
dies, none of em all have hitherto been able to ; 
deprive it of that Conſtitution, by which it pre- 
ſerves the Lives of all Creatures; ſince if every © 
ting be Accidental, and not under the Direction 

of a wiſe Being, the one might as cafily come to 
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paſs as the other? But of theſe, and other Proper- 
ties of the Air, an expreſs mention ſhall be made 
in its Place. 

In the mean time, let every Body, that has the 
Knowledge of his Maker and Preſerver at Heart, 
ſer iouſty recollect all that has been ſaid about Re- 
ſpiration, and, in a ſilent Retreat, examine him- 
ſelf, whether he can maintain with Reaſon, that 
this Air is not created for this very Purpoſe among 
others, in order to preſcrve the Lite of every 
Creature breathing, ſince this alone, and nothing 
elſe in the World, has the Qualities that are re- 
quiſite thereto ? Ard let him ſay, it he dares, that 
all that moſt amazing Structure of the Muſcles ot 
the Breaſt, is formed by meer Chance only, with- 
out any Proſpect of that great End of Ziſpiring and 
Expiring of the Air, ſince there is here likewiſe 
ſuch a great Number of Muſcles diſpoſed after fo 

wonderful an Order, to produce that very Effect 
only, or hardly any other: Can he imagine, that 
the Lungs were made without Unde erſtanding, and 
placed in the Breaſt after the manner we bare al- 
ready ſnewn? Whereas, if they had been diſpo- 
ſed any otherwile, all the Properties of the Air, 
all the Diſpoſitions ot the hundred Muſcles, which 
now ſerve this Work, would be entirely in vain, 
ard the whole Globe of the Earth would be pre- 
ſently diſpeopled. Can any one fancy, that ſo 
many Ribs and Cartilages, of which the Breaſt is 
compoſed, ſo many Muſcles by which it is moved, 
together with the Midriff and Lungs, have met 
one another in ſuch a little Space by meer Chance; 


and that the Air alſo has encompaſſed them all 


without any Purpoſe ; whereas, if but one of 
theſe Circumſtances were wanting, the great Buſi- 
neſs of Reſpiration, and therewith the Lives of 
all Creatures, would immediately be ended? Can 
any one think, that where ſo many and ſo different 

Things 
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Things concur to one End, the ſame are not made 
with this Deſign, that they ſhall be uſeful to each 
other? He would be aſham'd to maintain, that a 
curious Lock and Key adapted to a ſtrong Box, 
and by which alone it coald be open'd, was not 
made by an Ingenious Workman, but by meer 
Chance, by which only they had met together. 
Unhappy Men! that can continue in ſuch ſenſeleſs 
Opinions, after ſo long and daily Contemplations 
of thoſe Works of the Creation, in which the Wit 
dom of the Creator is ſo viſibly maniteſted. 


CONTEMPLATION VIII. 


Of the Structure of the Veins. 


Secr. I. The Tranſition to the Veins. 


HAT has been faid ſeems to be more than 
ſufficient, not only to bring a Sceptick into 

the right way, but even alſo to convince the moſt 
obſtinate del, that our Bodies muſt have been 
formed by a Wiſe Creator, and that the Origin 
thereof can be aſcribed to nothing leſs than an Ac- 
cidentaland Ignor ant Cauſe ; yet, if there ſhould 
{till be any Body who either throꝰ want of conſider- 
ing what has been already ſaid, finds himſelf un- 
moved, and conſequently unconvinced thereby Fog 
a'tho” 
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altho' he has underſtood it, ſhonld yet with-hold 
his Conſent to the Concluſions that flow from 
thence ; let him go but one ſtep farther with us, and 
ſce whether, without a Contradiction of his own 
Conſcience, he can contemplate the wonderful 
Structure of the Tubes thro! which the Blood cir- 
culates, and which are contriv'd tor ſo many Pur- 
poſcs ; and then believe, if he can, that He who 


tormed them all, propoſed no End to himſelf, when 


he made them, nor knew what He himſelf was, 
nor what he had Creatcd. 


Sx cr. II. The Courſe of the Arteries. 


Now in order to the compleat Conviction of all 
ſuch Atheiſts and Scepticks, they are intreated ſe- 
riouſſy co conſider with us, whether it can be ima- 
gined, that the Veſlel (Jab. II. Fig. 3.) which is 
called the Aorta, Arteria Magna, or Great Artery, 
has, without an over-ruling Underſtanding or De- 
ſign, acquird ſuch a Form as is ſhewn from Fer- 
heyen, in Tab. III. Fig. 4. in the particular Scitu- 
ation wherein it appears in Humane Bodies. 

Beſides other Wonders which we don't meddle 
with here, we know, that there 1s not any one 
Part of the Body, as yet diſcover'd, in which we 
find that the Blood is not convey d thither by the 
Branches of this great Artery, cither for Nouriſh- 
ment or Motion, and likewiſe for the Separation 
of other Humours and farther Uſes. Will any Bo- 
dy therefore believe, that this whole Diſpoſition 
of the Arteries, has been thus contrived by Acci- 
dental or Ignorant Cauſes? 

Nou in order to impart ſome rough Conception 
or Idea hereot, which might otherwiſe appear a 
little ob{cu;e to thoſe that are unexperienced; let 
us here repreſsut to ourſelves the Beginning A O 
of this Artery, as cut oft from the Heart at P 

an 
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and we ſhall ſee two little Arteries a a, called the 
Coronary Arteries, coming out of the fame, and 
turning towards the Heart; the ſame are repre- 
ſented a little bigger in Tub. II. Fg. 11. BB. 

Then if you aſcend as it were {treight forwards, 
you may ſec in Tab. III. Fig. 4. the Carotides bb, 
procecding out of this Veſlel, the Pulſe of which 
a Man may feel with his Finger on each Side of 
his Wind-Pipe; theſe having, as they go on, com- 
municated ſome Branches to the Wind-Pipe and 
Parts adjacent, do cach divide themſelves into two 
Branches, one of which, ee, goes into the Head, 
to the thick Membranes of the Brain, to the Mu- 
cilaginous Glands, to the Eyes, to the inmoſt 
Parts of the Ear, and to the Subſtance of the Brain 
itſelf; and r'other Branch, d d, proceeds to thoſe 
Parts that compoſe the outlide of the Head, and 
is the ſame which is felt in the Temples of the 
Head. | 

We may obſerve farther, that this great Artery 
begins to bend itſelf at A, in order to deſcend on 
the left Side; that on either Side there appear two 
great Branches D and L, called the Subelaviæ; 
which, as at F, are again divided into two great 
Branches, one of which ſeems to terminate at the 
Elbow, and the other, E, carries the Blood to the 
remaining Part of the Arm, and the whole Hand, 
quite down to the Fingers: But before this Di- 
viſion at F, the Subclavia ſends out ſeveral Bran- 
ches; ſuch as the Branch / downwards to the 
Breaſt, and n, Whole lateral Branches become 
the ſuperior Intercoſtales; there go farther up- 
wards the Cervicales cc, otherwiſe called the 
Vertebrales, whole lateral Branches at i i diſcharge 
their Blood into another common Veſſel , which 
like a Chain runs along the Back- Bone downwards. 
Finally, theſe Yertebrales goes to the Brain. To 
lay nothing more at preſent of all the little Bran- 

ches, 
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ches, as k, which go to the Muſcles of the Neck, 


o p, to the Shoulder-Blade within and without, 


and all thoſe which we may obſerve to proceed 
from the Arteries of the Arm. 

The great Artery turning itſelf now downwards 
at B and C, produces firſt the Bronchialis bb, which 
ſeems to feed the Lungs ; this is followed by the 
interior Iztercoſtales cc, which come out here acroſs, 
and are oft; and under theſe there comes forth 
ſometimes a Branch to the Midriff d, under which 
is the Cæliacale, which divides itſelf into two Bran- 
ches, the Right of which goes to the Stomach, 
to the Cawl or Omentum, to the Pancreas, to the 
Gall-Bladder, and inveſting Membrane of the 
Liver; and the left, after having communicated 
{ome little Branches to the Stomach, Cawl, and 
Pancreas, terminates chiefly in the Spleen. 

Under this Cæliaca, the uppermoſt Meſaraica u, 
comes our of the Great Artery, and runs thro' 
the Midritt ro the thin Inteſtines, in the ſame man- 
ner as the Artery u does to the thick ones. 

ss Are thoſe that go to the Kidneys and to the 
Loins; vv are the Spermatic Arteries. 

After all theſe Branches, the whole Great Ar- 
tery divides itſelf at w into two great Branches, 
called the Rami Iliaci, which ſending their Bran- 
ches to the lowermoſt Bowels of the Belly, as the 
Bladder, the Matrix, and other Parts of Genera- 
tion, to the Iuteſtinum Rectum, c. proceed farther 
on both Sides down to the Legs, and to the ex- 
treme Parts of the Toes, after the ſame manner 
as the Vena Subclavia at F does to the Arms. 


Scr. III. The Courſe of the Veins, 


Now as this great Artery tranſmits.its Bran- 
ches to all the Parts of the Body, can any one 


imagine, that not one of them, how little ſoever, 
Voc. I. H is 
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and we ſhall {ce two little Arteries a a, called the 
Coronary Arteries, coming out of the fame, and 
turning towards the Heart; the ſame are repre- 
ſented a little bigger in Tub. II. Fg. 11. BB. 

Then if you aſcend as it were {treight forwards, 
you may ſec in Tab. III. Fig. 4. the Carotides b b, 
procecding out of this Vellcl, the Pulſe of which 
a Man may feel with his Finger on each Side oft 
his Wind-Pipe ; theſe having, as they go on, com- 
municated ſome Branches to the Wind-Pipe and 
Parts adjacent, do cach divide themſelves into two 
Branches, one of which, ee, goes into the Head, 
to the thick Membranes of the Brain, to the Mu- 
cilaginous Glands, to the Eyes, to the inmoſt 
Parts of the Ear, and to the Subſtance of the Brain 
itſelf; and rother Branch, d d, proceeds to thoſe 
Parts that compoſe the outſide of the Head, and 
is the ſame which is felt in the Temples of the 
Head. 

We may obſerve farther, that this great Artery 
begins to bend itſelf at A, in order to deſcend on 
the left Side; that on either Side there appear two 
great Branches D and L, called the Subclaviæ; 
which, as at F, are again divided into two great 
Branches, one of which ſeems to terminate at the 
Elbow, and the other, E, carries the Blood to the 
remaining Part of the Arm, and the whole Hand, 
quite down to the Fingers: But before this Di- 
viſion at F, the Subclavia ſends out ſeveral Bran- 
ches; ſuch as the Branch downwards to the 
Breaſt, and n, Whole lateral Branches become 
the ſuperior Intercoſtales; there go farther up- 
wards the Cervicales cc, otherwiſe called the 
Pertebrales, whole lateral Branches at 7 i diſcharge 
their Blood into another common Veſſel , which 
like a Chain runs along the Back-Bone downwards. 
Finally, theſe Yertebrales goes to the Brain. To 
lay nothing more at preſent of all the little Bran- 

ches, 
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ches, as k, which go to the Muſcles of the Necks 
op, to the Shoulder-Blade within and without, 
and all thoſe which we may obſerve to proceed 
from the Arteries of the Arm. 

The great Artery turning itſelf now downwards 
at B and C, produces firſt the Bronchialis bb, which 
ſeems to feed the Lungs ; this is followed by the 
interior [ztercoſtales cc, which come ont here acroſs, 
and are oft; and under theſe there comes forth 
{ometimes a Branch to the Midritt d, under which 
is the Cæliatale, which divides itſelf into two Bran- 
ches, the Right of which goes to the Stomach, 
to the Cawl or Omentum, to the Pancreas, to the 
Gall-Bladder, and inveſting Membrane of the 
Liver; and the lett, after having communicated 
ſome little Branches to the Stomach, Cawl, and 
Pancreas, terminates chiefly in the Spleen. | 

Under this Cæliaca, the uppermoſt Meſaraica u, 
comes our of the Great Artery, and runs thro' 
the M:idrift ro the thin Inteſtines, in the ſame man- 
ner as the Artery u does to the thick ones. 

ss Arc thoſe that go to the Kidneys and to the 
Loins; vv are the Spermatic Arteries. 

After all theſe Branches, the whole Great Ar- 
tery divides itſelf at w into two great Branches, 
called the Rami Iliaci, which ſending their Bran- 
ches to the lowermoſt Bowels of the Belly, as the 
Bladder, the Matrix, and other Parts of Genera- 
tion, to the Inteſtinum Rectum, Cc. proceed farther 
on both Sides down to the Legs, and to the ex- 


treme Parts of the Toes, after the ſame manner 
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as the Lena Subclavia at F does to the Arms. 
SEecr. III. The Courſe of the Veins. 


Now as this great Artery tranſmits.its Bran- 
ches to all the Parts of the Body, can any one 
imagine, that not one of them, how little ſoever, 
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is to be found, to which there is not again a Vein- 
branch adapted? Which Branch carries that Blood 
back to the Heart, that was brought from thence 
by che Artery, to all the other Parts. 

Let thoic who defire to ſorm any Notion here- 
of, cati their Eyes upon Tab. III. Pg. 5. and ob- 
ſerve how theſe Veiis run along the Body, 
and after having performed their Office, carry the 

lvod backto the Heart: So that the ſame Blood 
ich in Fig. 4. (to give one or two Inſtuncesti!.cre- 
of) was brought from the Heart thro' the Arteria 
Subclavia D, to the Extremities of the Fingers 
7, 8, 9, is again received by ſmall Branches of the 
Vein A N, in Fg. 5. by wicch it returns thro' 
QOMSG, and is brought thro' a great Veſſel E, 


called the Veua Subclavia to the Vena Cava C, and 


ſo on till it diſcharges it ſelf again thro' the Orifice 
A into the Heart. 

Thus we here ſce the Jugular Veins, Fg. 5. d d, 
ee, and the Vertebruls , bringing back the 
ſame Blood, which in Fg. 4. was carried into the 
Head, and other Parts, thro' the Arterics b b, cc, 
and as before, Hg. 5. leading it to the Heart A, 
thro' the ſame Lena Cava C. 

We muſt ſuppoſe after the like manner, that the 
Blood, which was carried down thro' the Artery 


T, (Hg. 4.) and, as in the Arm, driven to the Ex- 


tremities of the Tocs, is there received firſt of all 
in the ſmall Veins, in order to bring it back, and 
farther thro the Vein I G, Hg. 5. along E E, 
(which is called, Lea Cava Aſcendens, becauſe the 
Blood paſſes thro' it upwards) and diſcharges 
itſelf in the Heart at A. 
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Stcrt. IV. Conviticns from both the foregoing 


Sections. 


No w ſuppoſing the ſame Phænomena in all the 
Viens and Arteries; can any one imagine, that 
this great Artery, and the whole Structure of 
the Veins, are made without Knowledge and 
Underſtand ing? or that cach of them are not thus 
contrivd for their particular Purpoſes, of carrying 
the Blood backwards and forwards? He that will 
venture to maintain this, how can he be convin- 
ced? And let him but ask himſeif, if ſceing the 
Pipes and Aqueducis of a Fountain (in which there 
is not the thouſandth part of ſo much Skill or Art as 
in the Ducts of the Blood) he will dare to main- 
rain, that he really believed they were all 
diſpoſed after ſuch a manner, without any Wiſ- 
dom, or Deſign, or Contrivance of the Maſter ; 
and that it he ſhould ſay ſo, whether he were like 
to find any Credit with People of good Senſe or 
Reaſon? 


Stcr, V. A rough Repreſentation of the Circulation 
of the Blood. 


To the end, that an unexperienced Perſon may, 
in ſome meaſure, comprehend what has been ſaid 
above, and have ſome Idea of the Circulation of the 
Blood, let him ſuppoſe, that in Tab. II. Fig. 3. the 
Tubes or Veins E and F, are the ſame as are re- 
preſented in Tab. III. Fg. 5. by C and B; from which 
the Blood paſles upwards and downwards into the 
Right Ventricle of the Heart, and thence thro' 
the Veſlel G (Tab. II. Fg. 3.) into the Lungs, and 
thence again thro* another Vein H, into the Left 
Ventricle ot the Heart, which two Veſſels H and 
G, are ſhewn before, in Tab. II. Fig. 12 by CE and 
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B E, which encompaſs between them both one of 
the Branches of the Lungs A E : Laſtly, let him 
ſuppoſe that the Blood is protruded from this Left 
Ventriele, by the Contraction or Hſtole of the Hearr, 
into the great Artery I (Tab. II Hg. 3) which, how 
jt diſtributes itſelf by its Branches, has been lately 
ſhewn in Tab. III. Fig. 4. 

So that by this means the way of the ſo famous 
Circulation of the Blocd may appear to any one 
that conſiders the ſame ; which Blood paſſing from 
the Heart thro' the Arteries, to all the Parts of 
the Body, is tranſmitted back by the Veins into 
the ſame, and then having paſo'd thro' the Lungs, 
between both the Ventricles of the Heart, reſumes 
the ſame Courſe again thro' the Great Artcry. 

He that haseverſcen the Circulation of the Blood 
inthe Tail ot an Eel, by the help of a Microſcope, 
will be very well ſatisfied concerning this Motion, 
without our producing any farther Proofs thereof, 
tho” they are very numerous; and he will be no leſs 
convinc'd of the great Velocity, or Swiftneſs, of the 
B.ood's Motion, it ever he ſaw it ſpringing out of a 
cut or wounded Artery. 


Secr, VI. How often the Blood circulates in an Hour. 


Now that we may farther enquire how often 


the Blood circulates throughout the Body of a 


Man in the ſpace of one Day, let us agree with 
the Great Hu vey in the following Poſitions. 

1. That the Left Ventricle of the Heart may 
contain about two Qunces of Blood ; tho? the ac- 
curate Dr. Lower has often found it larger. 

2. That in each Contraction of the Heart, this 
Cavity is in a manner quite empty; and therefore 
two Ounces of Blood are at each time protruded 
into the Great Artery, which ſwelling up there- 
With Cauſes the Pulſe. | 
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3. If we now ſuppoſe, that each Pulſe is made 
in a Second of an Hour, or in the Goth part of a 
Minute, which every one may obſerve in himſelf, 
and is at preſent, for Conveniency lake, allowed 
by many, this will produce 3600 Pulſes every 
Hour; and corſequently twice as many, that is, 
7200 Ounces will paſs through the Heart in the 
{pace ot an Hour. 

4. This together will make the quantity ot 6co 
Pounds of Blood (allowing with the Phyſicians 
12 Ounces to the Pound) that will paſs thro, the 
Heart in an Hour. 

5. Now it is the common Opinion of the Ana- 
tomiſts, that a Man has ſeldom more Blood in his 
Body than 24 {uch Pounds, or leſs than 15, but 
{uppoling here, with Lower, that the ſame amounts 
to 25 ſuch Pounds, it is piain, that the whole Blood 
paſſes thro' the Heart 24 times in an Hour, that is 
to lay, 576 times in a Day and a Night. 

Now it we ſhould maintain with Dr. Liſter, 
that there are 75 Pulſes in a Minute, or 4500 in 
an Hour; and that the bare Blood only, which 
circulates thro' the Heart, without including o- 
ther Humours, as the Gall, Spittle, Cc. which 
arc ſeparated from it, and do not circulate with 
it, conſiſts of no more than 7 Pounds, as is pre- 
tended by ſome, the ſame will paſs thro* the Heart 
at leaſt 80 Times cvery Hour, if he allows 16 Qun- 
es to the Pound; and above 109, if but 12 Qun- 
ces; but let the Difference be what it will, it is 


Fertan it goes thro' it a gicat many times. 


Sect, VII. Coproiilions from the foregoing Obſervation, 


_ Lrr now an unhappy Atheiſt fit down by him- 
ict, and fix his Thoughts upon the furprizing 
Swiftnels of the Blood's Motion; ict him conſider 
how great the Strength of the Heart and Arteries 
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mult be, which, during the whole ſpace of his Life, 
produce ſuch a ſwift Stream of Blood ; let him re- 
preſent to himſelt the various Pofition of ſuch num- 
berleſs ſmall Branches of the Veins and Arteries 
thro' which ir flows, and having reflected upon 
the Misfortunes that happen to a Man, in caſe 
this Circulation is ſtopp'd even in the very ſmalleſt 
Branches, and particularly, that all this is brought 
about in his Body, withour any Power of his 
own Will, and even without knowing or being 
ſenſible of what paſles : Let him ask lumſelf, whe- 
ther he can, with a conſenting Conlc:cnve, main- 
tain, that this whole Structure of cue Heart, 
Lungs, Veins and Arteries, was not produced by 
a Wiſe Maſter; and whether this Bloou can be 
carried about ſo many thouſand Times, for the 
ſpace of 40, 50, 60, or more Years, through ſuch 
narrow Veſſels, and never ceaſe moving, unleſs 
it be by the Direction of a Powerful and Gracious 
Ruler, who preſerves and ſupports his Lite, with- 
out the Aſſiſtance of any concurring Creature. 


SFECr. VIII. Several Particulars. 1. Orifices of the 
Lateral Branches. 


Tax we may not be too t2dious here, we ſhall 
paſs by innumerable Particuſars, which might 
prove a Powertul, W iſe, and Gracious Gop, even 
to the blindeſt of Men; and only hint at a few, 
for the further Conviction of thoſe deplorable Phi- 
lo{ophers. 

Diſſect aVein of an Artery, length-wiſe, and ob- 
ſerve how regularly the Oritices in both of em lye ; 
thro' Which, from the latter, the Blood paſles into 
the Branches that Spring out of it, and from the 
former is receive d into the Vein out of the Branches 
thereot. 
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SRT. IX. 2. The Arteries grow Narrower. 


Can it be imagined eſpecially, that it comes to 
paſs by Accident, that the Arteries are larger 
next the Reart, and gradually narrower, and di- 
vided into numerous little Branch: es, as they go 
farther from it? The reaſon of which is, to prevent 
the B ood, which iſſues with fo much Violence out 
ef the Heart, from paſſing by the Latera! Branches 
ara tollowing its way only in the large Veſſels; for 
if £1: at ſhould Bar en, the Parts hich lye 00 the 
S.des, Would not be ft Rete ntly provided with their 
Share of _ Nouriſhing B ocd, and ſo viould wi- 
ther crperiſh: For it only comes to paſs, by this 

arrow Sis of che Arteries, that the Blood flow- 
ing from the Heart, puſhes forwards 1 that it 
finds in the Artery, to make place for it feif; but 
that not being able to paſs ſo nimbly becauſe of 
the Straitneſs of the extreme Branches, it preſſes 
every way upon tlie Rees of the Arcery, and ex- 
panding the ſame (which is the Cauſe of the Pulſe) 
ruſhes into the Latcral or Side-Branches with 
more force than it che Artery had been every 
where of equal Pigncis, or of greater than it had 
at its Beginning. 

Ard mit not every Body confeſs, that he can, 
as i were, feel with his Hands our Great Creator's 
End and Deſign in theſe Oritices that are found 
in the Arteries, and out of which the Side-Bran- 

es ſpring, if he has ever ſeen the Obſervations 
of that exact Anatomifi Lower, in Tub. III. Fig. 6 
where at oh ed, the Great Arter ry coming out 
of the Heart at's, and the Branches ſpringing 
out thereof, a aa, mabing the Cervicale: and the 
Arteria yubclavia are repre lented. Now if the Blood 
were proiraded from o, thro::g!: 5 and c, to d, 
it would paſs by theſe Branches, by reaſon of the 
n H 4 widencls 
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116 The Chriſtian Philoſopher. 
wideneſs of the Artery, at leaſt, there would be 
jeſs Blood communicated to them than was re- 
quiſite; for which reaſon the Great Creator has 
placed ſuch Protuberances at c, on the Side of the 
Orifice, as may in ſome meaſiire ſtop the Paſſage 
of the Blood in its way from o, thro” c, to d, and 
cauſe it to turn its Courſe into theſe Branches. 
Can any one here likewiſe deny a Deu, and think 
that all this comes to pals by Chance? Why then 
docs not the fame Plianomenon occur in all other 
Branches, tho' not wanted there? 


Sect. X. 3. The Arteries contract themſelves. 


Bur aitho' the Blood that comes out of the 
Heart, docs require a ſufficient Swiftnefs by the 
Contraction thereof, yet there ſeemed to be Dan- 
ger that the Heart expanding itſelf, in order to re- 
ceive New Blood, two great Evils might 
happen, vi. Firſt, Thar the Blood might by its 
Weight fall back into the Heart; and Secondly, that 
the contraciive Faculty of the Heart ceaſing, the 
Circulation of the Blood might likewiſe be topped. 

How the former is prevented by Valves, has 
been already ſhewn, when we treated of that Mat- 
ter; and as to the latter, can any one imagine 
that it happens by Chance and without Deſign, 
that in the Arteries themſelves, where they have 
any Largeneſs, the Membranes of which they are 
made up (much like what has been ſaid about the 
Throat) have, beſides the Tunic A, (Tas. III. Fig. 7.) 
thro' which the Blood- Veſſels for the Nouriſhment 
ot the Artery, and the Nerves particularly run, and 
B, where there are many little Glands, ſtill another 
Tunic C, which conſiſts of ſeveral Annular Fi- 
bres lying upon one another; and under theſe the 
Fourth, D, which is Membranous, and provided 
with long Fiores running ſtreight forwards. which 
ate thicker, and more fleſhy near the Heart. 

| Now 


1 
KS 
$ 
* 
— 
5 


OR eee ene 


The Chriſtian Philoſopbcr. 117 
Now when the Artery is filled by the Biood that 
comes out of the Heart, to the end that the Cir- 
culation ſhould not be obſtructed, theſe Annular 
Fleſhly Fibres contract themſclves, and fo make 
the Artery narrower on all Sides; by which means 
the Blood being prevented from going back to the 
Heart, is forced to proceed forwards and ſide- 
ways, and thus the Circulation of the Blood is in- 
ceſlantly continued, even whale the Heart is open, 
and cannot protrude it. | 
Docs not all this Apparatus of Inſtruments, which 
compoſe the Arteries, diſcover that they mult have 
been formed by an underſtanding Artifhicer, who 
has adapted them all to wife Ends and Purpoſes? 


Srcr. XI. 4. The Pulſe is not felt. 


BESIDEs all this, foraſmuch as theſe Arteries 
ſpread themiclves thro' our whole Body, and ar 
every time upon each Contraction of the Heart are 
expanded with ſo great a Force, and do Day and 
Night occaſion ſo ſtrong a Beating as we find by 
the Pulſes, who can conceive the Reaſon why we 
are not ſenſible of it as long as we are in Health, 
notwithſtanding that we may find them beat ſo 
{trongly in many Places, if we do but lay our 
Finger upon them ? 

"Tis true, that ſome lay it down for a Maxim, 
De conſuetis non judicat Anima; that is, Our Mind 
dies not judge of that which we are uſed to do. But if 
this were true, we ſhould judge as little of our 
Reſpiration as cf our Pulſe, being accuſtomed as 
much to the one as to the other; and yet we find, 
tho we often breathe without thinking of it, that 
with never ſo little Attention we can perceive the 
Motion of the Air in our Mouth, Noſtrils, Wind- 
Pipe, and Lungs, and diſcover from the Action it 
ſelt that we breathe ; whercas, on the contrary, let 
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a Man that is in good Health attend with as 
much Care as he can to the Beating of his Heart 
and Pulſes of his Arteries, he ſhall not perceive 
them in the leaſt. 

Does there not then appear, 1n a very particular 
manner, the Wiſdom and Goodnets of our Great 
Creator in this matter likewiſe, who, that the 
Attention which we ought to aliow to other things, 
might not be diſturbed by this continual Pulfation, 
has been pleaſed to render us inſenſible of it? And 
tho an Atheiſt cannot, or will not, ſee this, yet 
whoever acktowledges a G on, may learn from 
thence, that it is his Duty to fix his Thoughts up- 
on his Maker and his Works, who has ſo graci- 
oufly wrought this Wonder in him, to the end 
that his Attention ſhould not be drawn away by 
this continual Beatitg ot the Arteries. 

Nor can any aſcribe thus to any material Pro- 
perty of the Artcries themſelves, foraſmuch as 
every body is but too ſenſible, to his own Damage, 
of all theſe Beatings, when in a Fever, or other 
Diſtempers, the Fibres are extended by the Blood 
more ſtrongly than uſual. The ſame may be ob- 
ſerved particularly, when in great Diſorders and 
Frights the Annular Fibres are contracted more 
narrowly, and after a cramping manner, than they 
ought to be, by the irregular Motions of the Hu- 
mours of the Nerves winch move the Arteries ; 
ſo that theſe Veſſels being become ſtreighter, the 
Violence which they ſuſter from the Blood iſſuing 
out of the Heart, is more ſenſible than uſual. This is 
known to them that have heard the Complaints of 
ſome Women, who (as it is ſaid) being ſubject to ſud- 
den BDiſorde:s upon theleaſt Accident, do many times 
feel their Arteries beat throughout their whole Body. 

I don't know whether it may be uſeful to add 
hece, that the Contractor of the Arteries, and 
other Parts of our Body, upon the Account of 

F rights» 
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Frights, ſeems in ſome Meaſure to be confirmed, 
becauſe in ſuch great and Heart- affecting Motions, 
the whole Body is often put into a cold Sweat, 
which is known to proceed from the Contract ion 
of the Glands in the Skin, that are thereby forced 
to protrude their Moiſture; and it there be any 
{mall Hairs planted in theſe little Glands, they 
will riſe up an end by the Contraction of the ſame; 
which Paænomenon People may have often obſer- 


ved vpon a Fright, not only in themſelves, but in 
Beaſts too. 


SECr. XII. 5. The Concurrence or Conjunction of 
the Veins, 


Ir it be not owing to the Wiſdom of the Crea- 
tor, that there 1s no Part in the whole Body to 
which the Blood docs not cxtend itſelf, and from 
whence it likew. ſe returns; how comes it to paſs, 
that Arteries meet Arteries, and Veins meet 
Veins ſo frequently, and diſcharge their Blood 
into each other, to the end that if any of 
em all ſhou'd be diſabled by Amputation, Ob- 
ſtruct ions, or ctherwile, the Blood might paſs ano- 
ther Way to or from the ſame Place? 


Stcr. XIII. 6. The Diviſion of the Arteries into 
Capillary Tubes. 


T wo Things more may be obſerved, touching 
the Circulation of the B.ood thro its Veſſels; in 
which, no leſs than in the foregoing, the Wiſdom 
of our Adorable Creator ſhines out as clear as the 
Sun at Noon- Day. 

The fir/t is, that from the ſtrong and ſwift Mo- 
tion of the Blood in ſuch Arteries as are large, 
there ſeems to be a Danger, that by reaſon there- 
of the Blood cannot contribute any thing * 
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the. Nouriſhment of the Veſlels themſelves thro 
which it runs ſo faſt. Can one conſider then with- 
out Amazement, that, to obviate this Inconveni- 
ence, the Arteries are divided in thoſe Placcs 
where this Function is required, into an unſpeak- 
able Number of fine and- narrow Tubes, which 
the Anatomilts, by reaſon of their Smallneſs, are 
wont to call Vaſa Capiliaria, or Vaſa Minima; that 
is to ſay, Veſſels that are as ſma!l as a Hair, and 
ſo little, that they cannot therefore be deſcribed 
among the Arterics in Tab. III. Fig. 4. and all tits 
to the "end, that by paſſing thro' theſe Dees or 
By-ways, and {ticking to the Sides of ſuch narrow 
Veſſels, the Blood might proceed more fiowly 
where it is neceſſary that it ſhould do ſo, whilit 
that which pailes thro' Veilels ſomething wider, 
may purſue its Courſe to rhe Veins with greater 
Swifincls. 


I 


Ster. XIV. 6. The. Farrowoneſs of the Tubes leſſens 
the Swi, inel; of the Blood. 


Nov that à fluid Body protruded with the 
ſame Strength, runs more llowly through narrow 
than wide Pipes, tor the abore-mention'd Reaſons, 
15 well knowa to all Fountain-Makers, who can 


male e Pipes, through which the Water is to 


paſs, 4 ſo narrow, that by the ſticking of the 1 
of the Water to tne Sides thereof, the Stream ſha! 
not riſe near io high as it would do thro' larger 
Pipes: And it any Body doubts this, he may have 
an ocular Demonſtration of it, by the following 
very ealie Experiment. 

I. er him tale the Gla als Tubes E F G, ot diſte- 
rent Bores (Jab. IV. Ha. 1.) of thoſe we malte 
Uſ: of (as 1 nnd it upon my Notes) one of em 
E, was a narrow Neck ot a broken Thermometer ; 
the Second F, was foin<tiing larger, and about 

the 
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The Chriſtian Philoſopher. 121 
the ſize of the Tube of a Barometer, or the Quill 
of a Pen; the Third G, was ſo large that one 
might thruſt one's Finger ! into it. Then let him 

tyc a little Thread about cach of em at H, K, MI, 
ſo that their Parts HI, KL, MN, mav as near 
as. poſſible be of equal length; and putting them 
into a long Glaſs, AB CD, which is filled with 
Water up to AB, let their lower Ends, IL N, 
reach almoſt, but not quite to the bottom D C, 
in ſuch manner, that the Threads HK M, may 
be eren with the upper Surface of the Water: 
Then if he ſtops theie Tubes with his Finger, at 
E F G, and thrulis them (being empty, or rather 
full of Air) one by one, perpendicularly down in- 
to the Water, and ſuddenly remove his Finger 
from the Orifice, he will ſee the Water in the 
narroweſt Tube E, r.ſe vp even with, yea, viſi- 
bly above the Superficies of the External Water 
H : Whereas in the Tube F, the Water will riſe 
up as high as O, and in the Tube G, yer 
bigher to P. Now thoſe that are skill'd in H- 
droftaticks know, that equal Parts of Water lying 
in the horizontal Superticics AR, which paſles 
under the Orifices of the three Tubes J LN, are 
prefied upwards with equal Force; and therefore, 
that the leſſer Force, which appears in the aſcent 
of the Water in the narroweit Tubes, muſt only be 
aſcrib'd to the greater Narrowneſs thereof. 

Now whether the Curvity of Angles, made by 
theſe little Branches of the Arteries; as allo, whe- 
ther their Multiplicity (ſo that being taken toge- 
ther, they may by reaſon of their Numbers, have 
more Wideneſs than the great Artery alone) do 
contribute any thing towards the flower Motion 
of the Blood, we ſhall not enquire farther here. 
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Sect. XV. 7. The Veins grow Wider. 
T az Second thing is, That in caſe the Blood, 


which thro' larger Veſſels runs ſwiftly along the 


Arteries, ſhould retain the ſame Swiftneſs in the 
Veins, by which 1t 1s carried back again into the 
Heart, there wou!d be Danger that the Heart 
ſhould be overwhelm'd with too much Blood, and 
the Right Ventricle ot it filled ſo full, that it could 
not be able ſufficiently to exert its contractive Fa- 
culty. | 
Now to prevent ſuch pernicious Swiftneſs, could 
any body have thought of a wiſer Expedient, than 
to have made theſe Veins larger and larger, as the 
Blood came nearer from the extreme Parts to the 
Heart, as may be {cen in Tab. III. Fig. 5. quite 
contrary to the Arteries, which in Tab. III. Fig. 4. 
grow continually ſmaller from the Heart to the 
Extreme Parts. | 

Now that a Liquor paſſing thro' a narrow Veſ- 
ſel into a wider, runs {lower in the ſame Space of 
Time, 1s obvious enough to every one, without 
proving 1t experimentally; bur if he has a Mind 
to {ce it that way likewiſe, let him fill a Pipe with 
Water, and thruſt it with its Orifice downwards, 
into a Bucket, which has likewiſe Water in it to 
a certain Heighth, ard forcing the Water as faſt 
as he can out of the {aid Pipe, he will find that the 
Water in the Bucket will aſcend but to a very ſmall 
Heighth, tho' all that was in the Pipe came out 
of its full Length at the ſame time; from whence 
it appears, that the Water in the narrow Pipe 
moved more ſwiftly than that which was in the 
wider Vellel: But this is ſo plain, that we need 
ſay no more of it. 


SECT. 
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Sr © r. XVI. 8. The little Valves in the Veins. 


Bur ſirce the Blood moving more flowly in 
theſe Veins (Tab. III. Fg.5.) might, by reaſon of 
its Weight, (eſpecially in thoſe that carry it di- 
rectly upwards) endeavour to fink down or go 
back, and ſo in long Tubes forcibly reſiſt this 
flower Motion ; may we not again diſcover here 
the Providence of the Creator, e:.crting itſelf in ſo 
peculiar a manner, who has thought fit to place 
little Valves in theſe Veins; ſometimes but one, 
as in Tab. IV Fig. 2. at A; ſometimes two toge- 
ther, as at B B, whoſe Office is to ſtop the Blood 
when it attempts to go back, and that it may nor, 
by its Weigat, preſs too much upon that which 
follows, and thereby retard its Motion? 

Now, is all this done by Chance, and without 
Deſign? Why then are theſe Valves fixed in the 
Veins, where they are lo ſerviceable, and not in 
the Arterics, where they are ſo far from being ne- 
ceſſary, that they would be prejudicial? 


Secr. XVII. 9. Of the Fibres in the Veins aud An- 


te, ies. 


Wr muſt add one thing more, and ſo conclude 
theſe Remarks, which would otherwile, as is well 
known to thoſe that underſtand ic, ſwell to a muck 
greater Bulk: Can any Rational Man then per- 
{wade himſelf, that the Great Creator had no End 
at all, or that it come to paſs merely by Chance, 
that in the Arteries, where the Blood ſtood in need 
of more Strength, in order co inſinuate itſelf into 
the narrow Paiizs of their extreme Branches, the 
muicular Fibree, by which they are contracted, are 
very iirong in choſe Parts; and on the contrary, 
in the Veins, which concinually grow lager, and 
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in which too great a Swiftneſs and Contraction 


would be hurtful, the Fibres are tar from being 
ſo ſtrong or ſo numerous? But that which the 
Wiſe Creator cauſes us to feel as it were, with 
the Hand, is, that in the Vena Portz, the like Fi- 
bres are again ſtronger than in other Veins, tho? 
fewer than in the Arteries; thoſe being the only 
Veins of all thoſe of the Body, whoſe Branches, 
entering into the Liver, grow narrower and nar- 
rower; for which Reaſon they require more 
Strength than other Ve:ns; to the end, that like 
the Arteries, they may torce the Blood to paſs on 
to the narrow Ramifications, and to the Glands 
of the Liter. 

Now if any one has conſider'd and underſtood 
what has bcen juſt now ſaid, and particularly that 
about the Structure of the Yeins, can he poſſibly 
doubt any longer whether his Body was framed 
with Wiſdom ? And does it not follow plainly e- 
nough from hence only, that nothing elſe is ne- 
ceſſary towards a Conviction that there is a God, 
(provided he himſclt vouchſafes to bleſs the Means) 
than to enquire into his Works, even into the 
ſmalleſt Fibres ? And the neglecting or deſpiſing 
ſuch Enquiries has been the undoubted Cauſe that 
ſo many Pcople walk in Darkneſs, in the midſt of 
the bright Rays of God's Wiſdom, I know very 
well that inſolent Atheiſts will think all theſe Ob- 
ſervations and Retlections to be of little Moment, 
and much below their lofty Speculations, as being 
ſo obvious even to thoſe that are juſt enter'd upon 
the Study of Phyſick : But I know likewiſe, that 
as contemptible as they may appear to thoſe con- 
ceited Men, it is impoſſible for them to believe, 
much leſs ro prove, that all theſe Parts were 
torm'd by Chance. 
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SEC. XVIII. The Uſes of the Blood in general. 


Now to paſs by other Particulars concern- 
ing the Blood and Veins, of which we hive 
already treated very fully, the Thread of our Diſ- 
courſe ſeems to lead us to the Uſes and Motions 
of this Blood. 

There are Three particularly, that, among 
others, are known to depen d either Wholly, or im 
part, upon the Blood: The Ft, is the Separa- 
tion of ſo many different Humours, which are ei- 
ther neceſſary to the Body, or muit otherwiſe be 
diſcharged. Secondly, the Nouriſh ment of the Bo- 
dy. Thirdly, the Not ion of the Mulcles. 

Now whilſt we are going to treat of the firſt of 
theſe in its order, let no Body think that we de- 
ſign to enumerate the various Opinions of many 
learned Men thereupon; being contented to Mew 
the external Diſpoiition ot ſome, fo far as it is 
known, ſince Men have not yet been able to pe- 
netrate all that belongs to it, beſides, it was 
both out of our Power and Deſizn too, to handle 
this Matter alone in this Place. A rough and ge- 
neral Account of the Uſes of theſe ſeparated Hu- 
mours will be more than ſufficient tor our Purpoſe, 
which was to convince a {ceptical Mind, that we 
are formed by a Gop abounding with Wiſdom 
and Goodnels. 

And can any one ill aſcribe to ignorant Cau- 
ſes, which don't even know how, or whether they 
work at all, that the Blood, and all the nutritious 


Juices are impetuouſly hurried along ſuch wonder- 


ful Veilels, as has been {ſhown above. thro” the 
whole Body, in order to furniſh Matter for the ſo 
neceſſary Separation of ſuch a vaſt Number of ditte- 
rent Liquors ? 
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SEC r. XIX. The Enumeration of ſeveral Humours. 


N ow to paſs over the Lymba, which is ſepara- 
ted in ſo many Places, the Gall in the Liver, the 
Juices in the Pancreas, and in numberleis other 
Glands, the tumours in the Stomach and Inte- 
ſtines, in the Eyes, Noſe, Ears, Mouth and other 
Parts; foraſmuch as there are ſtill different Opini- 
ons about them and their chieteſt Uſes: Can one 
{cc that there is diſcharged from the Brain fo pow- 
erful and ſpirituous a Bu mour, which is derived by 
the Nerves to all the Parts of tlie Body, render- 
ing ſo many and ſu2h important Services, and being 
particularly the chiefeſt Cauſe of all our Motions; 
thar there exhales trom the Pores of the Skin, and 
by Reſpiration, an inviſible and continual Vapour 


(ſuppoſing a Man to be in good Health) in fo vaſt 


a Quantity, that the accurate Sanctforius has diſ- 
covered, that tis alone does excced every Day all 
the other grofler and viſible Evacuations ? 

Can any Body believe, that it happens without 
a hx'd Purpole of our grcar Preſerver, in order to 
con inue upon che Earth the Race of Mankind in 
their Chi dren, that the Materia Sexninalis, for the 
Procreation of them, is ſeparated from the Blood; 
and that the Milk flows from the Breaſts of the Fe- 
ma'es tor the Nouriſhment ot there tender Suck- 
lings? Cen any Body contemplate the Diſpoſitions 
of the * ater-Courſes, when the Blood is ſeparated 
from its Salts in the Kidneys, without diſcovering 


the Finger of his adorable Creator in all theſe 
Things? | 


Sect. XX. The Paſſage of the Urine. 
And to the cnd, that all that has been here ſaid 


may not Pals for Dec! lamation, or Rhetorical Fi- 
gures, 


* 


gures, let us examine a little more cloſely the Diſ- 
poſitions that are made in the ſolid Parts of the Bo- 
dy, for theſe three laſt mention'd Humours ; with- 
out enquiring into that great and wonderful My- 
ſtery, how each of them has acquired its peculiar 
Faculty or Property, which hitherto remains a- 
mong the Secrets of the great Creator. 

Now to give ſome Notion thereof to an unex- 
perienced Perſon, let him ſuppoſe, in Tab. IV. Hg. 3. 
that the Blood deſcends from D to 2, thro* the 

reat Artery D#, of the Heart; and becaule the 
ſaid Artery at 1, and in the farther proceeding 
Branches, grows continually narrower, that the 
ſaid Blood is forced to paſs into the Side Branches; 
by which means it takes its Courſe thro” one of 


them, F, to the Kidney B, where having diſchar- 


ged its Salts, it returns by the Kidney Vein W, and 


ſo proceeds by C, along the Vena Cava upwards, 


again to the Heart. 

In this Kidney (the internal Structure of which 
is repreſented (Tab. IV. Fig. 4.) the Humour of 
which the Urine is compoled, ſeems to be ſepara» 
ted in the outmoſt Glandulous Subſtance, A A: 
Do we not here, without going any farther, per- 
ccive the wonderful Operation of the Deſigns of 
the adorable Creator, who makes this Humour 
deſcend thro* ſuch narrow Veſlels B B, which be- 
ing colle&ed into a kind of little Nipples, called 


by the Anatomiſts Carunculæ Papillares, do filtrate 


this watry Matter with its Salts into larger Mem- 
branous Veſſels, ccc; which do again diſcharge 


what they had reccived, for the moſt part, intotwo 


great Spaces, out of which there is made one 
great one, C, called the Pelvis; thro' the Orifice 
thereof this Liquor deſcends farther into the Tube 
D, or the Ureter, which being joyned to the Pelvis, 
do repreſent a compleat Funnel with its Pipe, which 
being inſerted at Y Y, ( * Fg. 3.) in the * 
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der H, makes on each ſide a Veſlel G Y, in order 
to diſcharge that which is brought into it? 
Iwo things ſeem to be requiſite here; Frſt, 
that the Urine coming in o the Eladder, may be 
driven out again; and, Secondly, that in order 
to prevent. Inconveniencies, it ſhould not happen 
continually, not without our Will. Now can it be 
imagined, that it is without Knowiedge and De- 
ſign, that there ſhould be Muſcles itkewiſe placed 
in the B adder, in order to contract it, and force 
out the Water, beſides the Mulcies of the Belly 
which could have preſſed it; and particularly, that 
tho' the Bladder were contracted and drawn toge- 
ther, that hien is contained might have burſt out 
at every Orilice, if it had not been ſo contrived 
that that Humour ſhould not be able to return thro 
the Orifice Y Y, by which it deſcended from the 
U. eters G, but only thro' that Paſſage which Nature 
has preſcribed it? 

Thus we lee that it is eaſie to blow up the 
Bladder HN, by one of its Urezers GY, but if it 
ſhould be blown by that Tube, thro which the 
Urine comes out, the very Children know, that 
the Mind cannot pats that way thro' the Orifices 
of the Urete;s. 

Andas tor what relates to the ſecond Thing, we 
may obſ-rve, that the Bladder is fortified with a 
ſtrong Muſcular Valve at the lower end of it, to 
prevent the Leaking of its Humour, and is ſhut 
up by the {ame till a greater Force obliges it to 
give way, and ſuffer the Water to paſs thro' it. 

Add thereco, that becauſe this Humour is al- 
molt always Salt, and ofcen ſharp, the moſt gra- 
cious Care of our Creator (to the end, that it 
could not corrode the innermoſt Membrane of the 
Bladder, which is exceeding ſenſible, and ſo occa- 
fion Pain) has fortified the ſame with a kind of a 
tough and ſlimy Moiſture againſt it in the infide. 
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Sxcr. XXI. The Breaſts of Women. 


T nx ſame Wiſdom appears in the adapting other 
Things to their Ends, ſuch as the Tubes of the 
Ductus Salivales, and eſpecially in the Structure of 
thoſe Ducts, by which the Gall paſſes from its 
Bladder, and from the Liver to the Inteſtines ; and 
the Veſſels of other Parts, where the Humours are 
ſe parated from the Blood. 

But can he, who ſees no more than the little 
Glands A A, in the Breaſt of a Woman (Tab. IV. 
Fg. 5.) (the external Tegument being taken oft) 
in which the Milk 1s ſeparated from the Blood; 
and the little Tubes , into which it flows, and 
where it is preſerved, to the end, that it may in 
proper time be ſuck'd out thro' the Nipple C, 
where they are open, and in which they terminate: 
I ſay, can he that ſees theſe Things imagine, that 
this only Part, to deduce no Arguments from all 
the reſt, had not a Maker, ho deſtined it to per- 
form a Service ſo very important to all Creatures 
in their moſt tender Age? 


Ster. XXII. The Struilure of the Semiaal Veſſels. 


Now that every one may be yet farther con- 
vinced, that all the Parts of our Body are with 
great Wiſdom adapted to particular and certain 
Uſes; let us go on, and conſider the other Parts 
repreſented in Tab. IV. Fig. 3. 


1. How the ſpermatic Arteries PP, coming on 


each fide out of the great Artery Du, do deſcend 
to the Teſtieles, therein ro diſcharge the ſeminal 
Matter which they bring thither with the Blood 
the Remainder of whichis carried back again from 
the Teſticles to the Heart by two Veins O and 
7, and with how e and e 
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the ſame aſcend, may be ſeen on the left Side o o, 


where they are repreſented as ſtretcht out; whilſt 
the Artery P, deſcends ſtreight forwards in a Man, 
as Verheyen has obſerv'd. 

And, that we may all ſee that the Wiſdom of our 


Creator extends itſelf to the meaneſt Things, it 


need only be obſerv d, that the Arteries P P, do, 
for the moſt part, proceed immediately from the 
great Artery D,; but that the Veins O and u, 
thereto belonging, do not both, but only one of 
'em, vix. O, and on the Right, diſcharge itſelf into 
the Vena Cava Cu, vhilſt the Left u, is inſerted 
into the Kidney Vein W, becauſe it was to be fear- 
ed, that as it took its way into the Vena Cava C u, 
the courſe of its Blood might be obſtructed at every 
ſwelling of the Artery, by reaſon of the continual 
Pulſe of the great Artery, over which this Vein 
muſt have neceſſarily paſs'd, as appears by the Fi- 
PHE: ſo that by this Conveyance of the Blood, 

roms to W, and from W to C, (which otherwiſe, 
if it ran as at O would be ſhorter) this Inconve- 
nience is prevented by a careful Providence, and it 
is fully prov'd, that it intervenes in ſo ſmall a Mat- 
ter as the Courſe of this Vein. 

2. That in order to bring the ſeminal Matter, 
ſeparated from the Blood in the Teſticles, to its 
deſtin'd Place, two Tubes, R R, or the Vaſa De- 
ferentia, aſcend from the ſaid Teſticles, and carry 
the Seed into the Veſiculæ Semi nales, which ap- 
pear on one Side behind the Bladder X X, and 
there it is preſery'd till the time of its Uſe. 

3. That the End of theſe Seed-Veſlels is ſtop'd 
by little Glands, which prevent the Matter from 
diſtilling out of its own accord, and yet do not 
obſtruct the ſame when an Ejection is neceſſary. 

4. That in each of the Groins there is a peculiar 
Tube made for that purpoſe, of the Membrance 


that lines the Belly, call'd the Per.ronzum, thro' 


which 
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which the ſeminal Veſſels or Vaſa deferentia R R-. 
aſcend ; as may be ſeen Tab. II. Fig. 1. WW. 

And particularly, to prevent the Inteſtines from 
preſſing into the Scrotum or Cod, and cauſing what 
we commonly call a Burſten or Broken Belly, theſe 
Tubes are cover'd with a Membrance in Men; but 
in Dogs, 2nd other Creatures, whoſe Poſtare is not 
erect, and conſequently which are in no danger of 
ſuch Accidents, the ſame Tubes have no Cover- 
ings but are quite Open. 


/ 


Szer. XXIII. Convidicas from the joregoing 
Obſervations, 


TRR are whole Volumes written to ſhew all 
the Particulars of theſe Parts only; we ſhall 
therefore go no further, bur leave it to every one 
that reads and underſtands what has been already 
ſaid, to examine himſelf, whether he can believe, 
that 1n all theſe Matters about the Seed, Bladder, 
Breaſts, Cc. the Wiſdom of a Creator has had no 
Room; and whether he can admit, that among 
thouſands of Differences, any one of which, in 
caſe all things had been produced by Chance, and 
without Underſtanding, might have here equally 
come to paſs, theſe only ſhould have taken effect; 
all of which are ſo well adapted to ſuch great and 
neceſſary Purpoſes? I can't forbear ſaying one 
word here likewiſe to ſome other Philoſophers, 
and obſerve, that ſince, as we have juſt now ſhewn 
in Tab. IV. Fig. 3. the ſpermatic Vein x, on the 
Left Side, docs not take the ſhorteſt and moſt ſim- 
ple Way to the Vena Cava Cu, as that on the Right 
Side does in O; but making a Tour, does firſt 
inſert and diſcharge itſelf in the Kidney- Vein W. 
that it is in vain to affirm, that thoſe Hypotheſes 
carry the greateſt Truth with them, which ap- 
Pear to us to be the moſt ſimple, and to produce 
N 14 every 
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every thing after the ſhorteſt Manner; foraſmuch, 
as there may be unknown Reaſons, as here in the 
Caſe of the great Artery D, why the ſupreme 
Architect, in order to bring about his other Pur- 
poſes, may think fit to depart from that Method, 
which would otherwiſe be more ſhort and ſimple 
in the Production of that End only. 


Srcr, XXIV. The Neuriſhment aud Motion of the 
Blood, not yet fully known 


Now it would be time to paſs on to the other 
Uſes of the Blood, namely, the Nouriſment and 
Motion. But foraſmuch as the Ways of the great 
Creator, are in theſe Matters, even to this time, 
inſerutable to us, and that the Structure itſelf of 
the ſolid Parts are not yet fully known, but affords 
room for Diſputes; we judge it more ſafe to be 
ſilent therein, than purpolcly to offer only Gueſſes 
and Uncertaint ies, or Poſitions, which are not yet 
ſuſliciently received by learned Men, how proba- 
ble ſocver they may ſeem; the adorable Go p has 
pot howerer left himſelf without a Witneſs, to 
every one that feels him, in numberleſs other 
Matters, the Certaint) of which, can by no means 
be called in Queſtion. 

In the mean white it is in ſome Meaſure plain, 


how jaltly tne Creator 1peaiing in the Holy Scri- 
ptures of Cereratiou, labs, tat Children proceed 
from thc Loius of their Parents. Gen. Ch. xxxv. v. 
11 Ning, / au come bott of thy Loins, And again, 
1 Kings. ch. viii. v. 19, and 2 Chron. vi. 9. Thy 
you wh.ch hall come fiith oute, thy Loins, Since Tab. 
IV. Fig. 3. the ſeminal Wellels PP, are {eparated 
in the Loins and under the Ridueys A and B, from 
the general Stream of the Eloed in the great Arte- 
ty Du; in order to carry tie Matter of the Seed to 


Places Prepared tor its Separation, Beſides that 
Monſicur 
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Monſieur Verheyen ſays that he has obſerv'd both in 
Men and Women, a remarkable Vein and Artery 
(repreſented here by p p,) which proceeding from 
the undermoſt Part ot the Kidneys, joyns itſelf to 
the ſeminal Veſlels. 

This kind of Expreſſion is perfe&ly underſtood, 
ſince the Diſcovery of the Circulation of the Blood; 
and ſhows with how much knowledge it has been 
ayply'd ro all Animals, even at a time when the 
Structure of their Bodies was ſo little known to the 
World ; at leaſt, none could with any Shadow of 
Reaſon aſcribe the Buſineſs of Generation to the 
Loins, without knowing that the Blood circulated 
thro' the Artcries, O and P. Now that this was 
a Secret to all the Pailoſophers, and Phyſicians in 
thoſe Ages, is ſo obvious, that we need not take 
any Pains to prove it. Can it therefore be ima- 
gin'd, that the Texts above-mention'd, which ſo 
plainly declare the ſame, could be writ by an 
uninſpired Perſon. And if any one ſhould ſeek to 
cavil againſt the Arguments we have here us'd; 
at leaſt, he cannot deny that the faid Text ſpeaks 
with compleat Knowledge of the Cauſe, and de- 
{cribes this Matter juſtly. 


CONTEM- 


134 The Chriſtion Philoſopher. 


Þ 7 K,. 2 Ke 8 S . „, 2 S. 3.8, A. 
2 


5 „ 
a Cj A 9 0 os 44% - * ED WP P'S 2 BE 


CONTEMPLATION IX. 


Of the Nerves, and briefly of the Lymphatick 
Veſſels, Glands and Membranes. 


Secr. I. The Tranſition to the Nerves. 


HEN we were treating about the afore- 

{aid Separation of the Humours of the 
Blood, it would have been proper enough to have 
mention'd thoſe of the Brains and Nerves, as a kind 
of Humours; but with reſpect to our Deſign, the 
ſo important Ule thercof, the fo wonderful Tex- 
ture of the whole Series of the Nerves, which, like 
the Arteries tor the Blood, ſerve for Veſlels to 
convey theſe Humours are by much too conſidera- 
ble to be handled curſorily, without ſaying ſome- 
thing particular of them roo, 

Now then, in order to convince an unhappy 
Philoſopher, of the Perfections and wiſe Deſigns 
of his Maker, nothing more ſcems to be required, 
than to move him to look into the Enquiries and 


Obſervations of the Anatomiſts, and eipecially of 


Willis and Vieulſens, and endeavour to acquire a 
juſt Idea of the Concatenation of this wonderful 
Structure, of the innumerable Multitude of the 
little Branches of the Nerves, of which there is 

nor 
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not one that is made, but what is of great and 
= peculiar Service to the Body. 
1 To repreſent ſomething of this Matter here, let 
him caſt his Eyes upon Tab. IV. Fig 6. and conſider, 
; it each of theſe fine Branches performs its Function, 
(and ſome of em are ſo very neceſſary, that if they 
ceaſe, they put an end to our Lives;) whether theſe 
Nerves that appear to the Eye of an unexperienc'd 
Perſon, ſo irregular and confuſed, and yet in them- 
ſelves are ſo well diſpoſed, that there is not one of 
'em, yca, not the ſmalleſt Branch or Sprig of em 
but has its Uſe ; let him conſider, I ſay, whether 
all this can be pertormed by Chance ? He that 
deſires to be more fully convinced hereof, let him 
conſult the large Figures of Mr. Vieuſſens. 
Leaving therefore further Circumſtances and 
Particulars, which we might have added here, to 
the Study of thoſe ho think fit to inquire into 
what thoſe Writcrs have ſaid upon this Head, 
we ſhall only obſerve a very few of them, that we 
may not appear too prolix. 
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SEC r. II. Different Opinions about th: Matter that 
paſſes thro the Nerves. 


1 IT was well enough known to the Ancients, 

N that all the Nerves are a kind of Veſſels, thro” 

a which a certain Matter, that deſcended from the 

1 Brain into the Muſcles, was either an entire, or at 

1 leaſt a concurrent Cauſe of their Motion: Becauſe, 

if a Nerve was cut off, obſtructed, or otherwiſe 
diſabled, the Muſcle to which it belonged, not- 
withſtanding all Endeavours to the contrary, 
would remain without Motion. 

This Matter is conceived by all to be indeed 
fluid; but by ſome tis ſuppoſed to be a Wind or 
Spirit, and 1s therefore called the Animal Spirits, 
and is believ'd to paſs thro' the Nerves with a 
g - F Swiftneſs 
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Swiftneſs like that of Lightning; it being other- 


wiſe impoſſible to reconcile the unconceivable 
quickneſs of the Motion, which we ſee performed 
by Creatures in ſo ſhort a Space of Time, with 
the flow Courſe of a Liquor : Upon this Founda- 
tion, there arc ſuppoſed to be Valves, and many 
other things in the Muſcles, in which Suppoſitions 
there 1s Incenuity enough, it there were but enough 
of Truth too. 

But theſe Opinions are called in Queſtion; 
Firſi, becauſe it has been ſufficiently proved by 
Chymical Experiments, that ſo very volatile a 
Matter is not always required towards the produ- 
cing a ſwiſt and violent Motion; accordingly, it 
has been ſcen, that by the Mixture of Oyl of Vi- 
triol, ard Salt of Zurtar, the firſt of which has lit- 
tle, and the other hardly any Volatility in it, a 
ſtrong and ſudden Fermentation has been produced. 
Ve arc taught by a like Experience too, that Salt- 
Pete, B iniſt ne, and Charcoal, w nich are not count- 
ed among volatile Things, being mingled together 
into Gun-Puwder, have occation'd # ch Mozlons, 
as for Swifungſs and Force, have not yet been e- 
ee The {ane appears from the Glaſs of Au- 

imony, which being a tixed Body, (or at leaſt ſo lit- 
tle volatile, that it is ableto relilt a very ſtrong Fire 
tor a long time, as is well known to the Chy milts) 
has yer the Facult * ot producing {1ch great Com- 
motions and Cont: AF s in humane Bodies, e- 
yen ſo {mail a Quantity of it, that thoſe who have 
tried it own it to he wonderful: Others deduce 
the Motions of the Muſcles from Hydroltatical 
Laws, which tLcrviore need not {ſuppoſe fo great 
a Switinels ot the Nervou JUICES. 

Sec07 ay, the Courſe of tte Nerves being now 
better known to tie Anatomiils, it has been dis- 
cover'd by the Comr'ains of their Patients, that 
it was probable, tnat a flowly moving Matter 


Pa fied 


. | 


— * — , 
hy 6 *: o 
NTT NT COS A » 50 Re 


* — . * * 


1 , LEY ; %: * 
4 N 1 4 I Be. + . 5 n 
rer M 1 


. 


The Chriſtian Philoſopher. 137 
paſſed thro* the ſame ; which ſeemed to be in ſome 
manner more credible when it was coniider'd, how 
improper the moiſt Subſtance of which the Brain 
and Nerves are compoſed, appear to be, tor atiord- 
ing a free Paſlage to any thing that was to move 
thro' them with {o unconceivable a Swiltnels, as 
the Matter of Wind and Spirits. ' 


SEOCr. III. An Experiment to prove a Nervous 


AIC, 


Bur particularly the Experiments taken aſter- 
wards by Meſſieurs Hellini and Malphichi, ſeem 
to have put the Matter beyond Doubt, and to 
prove, that there is a tough Humour (which they 
called Sccus Nervoſus, or the Nervous juice, in 
Oppoſition to the Animal Spirits) that runs thro' 
the Nerves. : 

For if you diſſect the Breaſt of a Creature, in 
which there is {till a little Lite, or that is but juſt 
dead, and with the Fingers of one Hand, preſs the 
Nerve of the Midritt in ſuch a manner, that no- 
thing can deſcend from the Brain into it by this 
Veſlel; and after that, go on to preſs with the 
other Hand, that Part of the ſaid Nerve, which is 
between rhe firſt Preflure and the Midriff, fo as 
ro drive whatever it contains forward into the 
Midrift; it will be found, that the Midrift will 
reſume the Motion which it hath loſt, and con- 
tinue it till the Humour that was in the Nerve be 
quite protruded: But if you looſen the Fingers of 
the firit Hand, and admit a new Paſlage to that 
which comes from the Brain, you will ſee after 
{ome Time, that, as ſoon as this new Humour 
reaches the Midriff, the Motion of it will be re- 
newed. Contult Bergerus upon the ſame, Page 260. 
And, that one may have ſome ſolid Foundation, 


that the Matter of the Nerves is of the Nature 


of 
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of a Liquor, and not of a Spirit or Wind, the 
diligent Enquirer, Malpighi, has ſhewn, that by 
preſſing the End of the great Nerve, in the Tail 
of an Ox, the ſame will {well betore your Finger ; 
and if you make an Incifion in it, there wiil come 
out a viſcous Liquor like Turpentine. Which 
Experiment having been ſeveral times proſecuted 
by Bergers, and always appearing in the ſame 
manner, it puts the ſaid Hypotheſis out of all 


Doubt. 
Sr. IV. Convitions from the foregoins Obſerva- 


tions; and an Experiment about Motion. 


I WovrD ask any Body now, that underſtands 
this, whether it can ſeem credible to him, that it 
is brought about by Chance only, and not for any 
wiſe Purpoſe, that a Humour, . which is ſeparated 
from the Blood in the Brain, is derived into every 
Part of the Body, by ſuch an innumerable multitude 
of Tubes and Channels, in order to prodice Mo- 
tian wherever it is requiſite? To ſay nothing here 
of the Fermentation ot the Food, ot Nouriſhment, 
and ſo many other Uſes, which render the Courſe 
of this Nervous Juice entirely neceſſary: And 
can 1t be without an End, that this Humour has 
one wonderful Property, (more we cannot reckon 
here with any Certainty) that it is fitted, together 
with the Blood of the Arteries to produce theſe 
Motions in the Muſcles ? 

For that the Arterial Blood does likewiſe very 
much contribute to Motion, may appear from 
the Experiments of Bartholinus; by which we 
ſee, that a Limb or Joynt is render'd lame and 
void of Motion, as well when, by binding the 
Artery, the Blood 1s hinder'd from coming into 
the Muſcles, as when the ſame is done to a Nerve, 
And can any one oblerve this come to paſs, after 

| ſuch 
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ſuch an amazing manner, not only in one, but in 
all Men and Beaſts too, and ſo many Wonders 
roduced thereby; ſuch zs the external Motions 
of Walking, Swimming, Flying; and the internal 
of the Heart, Arteries, Stomach, Bowels, and ſo 
many other Parts, ſerving both for the Support 
and Procreation of Animals; and, can he then 
aſcribe all this to mere Chance and ignorant Cau- 
ſes, without thinking that he will be taken, by 
wiſe Men, for a blind or obſtinate Fool? 


SECr. V. The Nerves of Hearing are extended like- 
wiſe to the Tongue. 


Now let a Man conſider farther with himſelf, 
whether the great End of our Creator, to furniſh 
us compleatly with every Thing that is neceſſary for 
us, does not plainly appear iu the following Caſes : 
Firſt, That the Nerves of Hearing do diſtribute 
their Branches to the Muſcles that move the Ear, 
to the end, that as ſoon as we are warned by the 
Noiſe, which affects the Nerve, the other Inſtru- 
ments may be immediately put into à Condition 
of erecting tlie Ear, in order to liſten the better: 
This is obſervable in the raiſing the Ears of many 
Creatures as ſoon as you ſpeak or call to them; for 
the ſame Reaſon it is, that this Nerve {ends other 
Branches to the Eyes alſo, that upon the hearing 
of any uncommon Sound, we may preſently look 
about us; and likewiſe, be ready, without Delay, 
if ſpeaking or calling for Help be neceſlary : for 
which Purpoſe, the ſaid Nerve of Hearing has a 
Communication with thoſe of the fifth Pair, and 
the Parts that produce Specch. 


SECT, 


14 e Chriſtian Philoſopher: 
SEC r. VI. The Nerves of Taſting. 


Secondly, Thar the Nerves which ſerve to 
preduce Taſte, and which, accordingly to Willis, 
make a fifth and ſixth Pair, do likewiſe ſend out 
Branches to all thoſe Inſtruments that are neceſſary 
for Maſtification or Cnewing, to render the Acti- 
on and Talte lively and ready ; they likewiſe ſend 
other Branches to the Noſe and Eyes, to the end, 
that in the Choice of our Victuals we may be aſ- 
ſiſted by the Smell and Sight: And laſtly, that 
while all the forementioned Properties are exerted, 
to the end, that nothing may be wanting, other 
Branches are tranſmitted to-the Glands for Spittle, 
that this Humour may be ſupplied in abundance, 
and the Mouth and Throat moiſten'd therewith, 
during the Action of Chewing and Talting. 


Sect. VII. Nerves that operate with, or without 
o Conſent. 


Thirdly, Can any one ſce without Aſtoniſhment, 
that Nerves, which ſeem to be made of the ſame 
Matter, and maintain'd by the ſame Food, can 
perform ſuch various and dittzrent Functions? That 
the firſt, which come out of the Marrow of the 
Back, as the ſaid Marrow does from the fore- 
part of the Brain, ſhould entirely be governed by 
our Will, in the Motions produced by them in our 
Arms, Legs, Cc. and accordingly cauſe the Muſcles 
to operate, or to ceaſe working; whereas the 
other, that have their Origin in the Cerebellum, or 
Hinder-part of the Brain, do continually and in- 
ceſſantly move thoſe Parts to waich they are tranſ- 
mitted, as long as our Life laits, without the leaſt 
Subject ion to our Will. 

: 


SECT: 
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Sect. VIII. The Parvagum and Intercoſial Nerves. 


Wr ſhall give a Proof thereof, in Tab. IV. Fg. 6. 
which, by reaſon of its Smallneſs, can only ſhew 
us à little of it: A B is the Paivagum, or Wan- 
dering-Nerve, as it is called by the Ancients, 
becauſe it is extended to ſo many Parts; by Mil- 
lis it is called the cighth Pair; of this, A repre- 
ſents the uppermoſt Plexus, and B the following; 
after ſome Ramitications ro the Mulcles of the 
Throat and Neck, there goes out ct H, a Branch a, 
to the upper-part ot the Wind-pipe, there come ſe- 
veral other from B, which exter d chemſelves to 
the Heart, to the Percardium, and to its Au ricles 
and Blood-Veſlels, and one bigger than the :elt, 
C, which runs to the Plexus Nerwoſus of the Heart 
F; from the Plexus B, there ſprings likewiſe the 
recurrent Nerve D on the right Side, and E from 
the Body of the Nerve itſelf on the left Side, which 
moves the Wind-pipe. | 

Beſides theſe, there goes at e, a great Branch to 
the Vein of the Lungs, and to the Heart at D, and 
from the Plexus Nervoſus of the Heart F, runs a 
Branch e, to the Artery of the Lungs, and a great 
many, /, to the Heart. 

Moreover, there paſs from this Nerve a great 
many Branches g, to the Lungs, and the Veins and 
Arteries, and Bronchi of the Lungs in the ſame, 
and ſome, h, to the Gullet. 

Finally, this ſame Nerve divides itſelf into two 
Branches, G. H, on each fide, which atterwards 
uniting again in I, ſpreads an unſpeakable Number 
of Branches in the Stomach; and, after having 
ſent ſome Sprigs to the Plexus Nervoſus, lying in 
the Belly, ends there, as far as we have been able 


o diſcover, | 
K The 
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The fifth and ſixth Pair of Nerves (marked 5 
and 6) the firſt of which does in a manner furniſh 
all the Parts of the Face and Mouth with Nerves, 
make a great Nerve by the Branches which they 
ſend out, and which are commonly called, tho* 
not very properly, the Iutercoſtal; this, after having 
made a Plexus above at 7, and tranſmitted out-of 
ita Branch to the contracting Muſcle of the Gul- 
let, procceds forward to a ſecond Plexus K, which 
lies in the Neck; and after having ſent out of it 
ſome Fibres A, to the Gullet and Wind-pipe com- 
municates farther great Branches L, to the Plexus 
Nervoſus of the Heart. Again, this ſame Nerve 
makes a third Plexus at N, and then deſcends 
thro' the Breaſt, where ſome Nerves, n u, are 
inſerted therein from the Back-bone; and com- 
ing into the Belly, tranſmits two great Branches, 
PP, downwards, which makes other Plexus at 
STUz, and from thence communicates Nerves 
to all the Inteſtines of the Belly, as may be ſeen 
in W, paſſing to the Bowels. 

To conclude, there are none of the Entrails ei- 
ther in the Breaſt or Belly, but what receive 
Branches from the two Nerves we have here 
been deſcribing; viz. the Vagus and the Interceſta- 
{is, Wholoever delires to ſce them minutely re- 
preſented, may conſult the famous Works of Meſ- 
fieurs H/ilis and Vieuſſens; whoſe Figures from 
Branch to Branch, together with the Courſe of 
the Nerves in the Body, before they were Publiſh- 
ed, were compared and examined by another great 
Anatomiſt, being founded upon Experimental Diſ- 
ſections of above 400 Bodies in the ſpace of fifteen 
Years. | 
One might here make infinite Remarks upon 
cach Duct, or Courſe, of theſe Nerves; upon their 
I:yertions into one another; upon the ſeveral Parts 
Which receive their Nerves from the ſaid Bran- 

ches; 
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ches ; upon the Plexus that appears therein, and 
which conſiſts of the Concurrence of many Nerves 
of a different Original; as at F, for inſtance, 
which is equally compoſed of the Sprigs of the 
Parvagum and Interc:ſtale; to the end, that the 
Heart, which is thereby moved, might receive its 
Nervous Juicefrom the one, in caſe the other ſhould 
fail: To ſay no more, can any Body imagine, that 
theſe Diſpoſitions have been made without Wiſ- 
dom ? 


S ECT. IX. Convidtions from the foregoing Obſer- 


Vations. 


I canxor forbear putting this one Queſtion to 

a Man, thar is ſtill ſo unfortunate, as not to be 
able to diſcover from all theſe things, the Wiſdom 
of his Creator; viz. Whether he can, without 
rrembling, conſider, that all this great Compo- 
fition of the Mandering and Intercoſtal Nerves, by 
which his Heart, Lungs, Veins, Stomach, Guts, 
Liver, Kidneys, and every thing elſe, that contri- 
butes to the ſupport of his precious Lite, are mov- 
cd, is performed entirely without his own Will and 
Concurrence? And, that there is ſcarce any thing 
elſe left to him, beſides the command over thoſe 
Nerves which ſerve for its external Functions; 
whilſt, in the mean time, he is not able to con- 
tinue one ſingle Inſtant the Action of thoſe Nerves 
by which he lives. Nor can the molt obdurate 
Atheiſt, or the ſtrongeſt Mind (as they love to call 
themſelves) find here any Evation to ſatisfie his di- 
ſturbed Conſcicnce, that he is not abſolutely in 
the Hands of another, upon whom his Lite does 
continually depend; at the ſame time that he is 
torced to confeſs, from his own Experience, that 
all the Motions contributing thereto, are pro- 
duced in him, without, and againſt his Will, by 
2 Nerves, 
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Nerves, whole Operations he can neither direct- 
ly obſtruct, nor promote. | 

It now this great Mover of all Things be Wiſe 
and Powertul, which appears undeniable from the 
Courſe and Operation ot the Nerves, from their 
Diſpolition to perform their Functions, and from 
there abſolute Neceſſity for Life, and the Preſerva- 
tion thereot ; can the Atheiſt, without trembling, 
conſider, that he, by thus imputing all to Chance, 
or ſomething that acts without Wiſdom and Know- 
jedge, does as far as in him lies, rob God of his 
Attributes, and treads them under his Feet? Muſt 
not his own Conſcience, foretell him that one time 
or another he will juſtly feel to his Miſery and 
Confuſion, this Power which entirely belongs to 
another, and which he finds abſolutely neceſlary 
towards the Preſervation of his own Being, and 
from which no Creature whatever can deliver him, 
any more than he can free himſelf; neither can 
he prevent his own Death whenever it ſhall pleaſe 
the great Preſerver not to ſuffer the Machine of his 
Body continue any farther in Motion, and the 
Nerves, which do only perform their Functions, 
thro* his Influence, ceaſe from the Exereiſe of the 
lame. 


SECT. X. Theunhappy Condition of the Atheiſts. 


H o w much more happy than isſuch a one, who 
from Contemplating the Diſpolition and Structure 
ot his Nerves, and the Conſequences thereof, has 
learned to know himſelt fo far, as to be experimen- 
tally convinc'd, that his gracious Creator hascauſed 
all the Nerves which ſerve for the ſupport of his 
Body, for the Motions of his Heart, Lungs, Sto- 
mach, Oc. for the Circulation and Separation of 
his Humours and other Neceſſaries of Life, to 
operate {or the reſpective Purpoſes, by an imme- 
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diate Power ; and not only without his Will, but 
even without his Knowledge, or any Perception 
thereot? And who having tarther obſerved how 
many Nerves, by the wiſe Providence of his Ma- 
ker, are (till left tor the moving ot other Members, 
according to his ownDiſcretion wholly ; I ſay, who 
is there, that atter having ſeriouſly confider'd all 
theſe things, does not find himſelt obliged to uſe 
them all ro the Honour and Glory only of his ado- 
rable Creator ? 

And with how much more tranquility (to repeat 
it once again, ſince we can never reflect upon it 
too often) may ſuch a Man obſerve, that this whole 
Frame of his Body, that both his Lite and Death 
are abſolutely in the Hands of ſo gracious a Crea- 
tor, when he learns, from one kind of Nerves (by 
which he lives, and which being out of his Will 
and Power are only moved by his Preſerver) that 
his conſtant Dependance is on him; as he is a- 
gain taught by another, the Operations whereof 
are in ſome Mealare depending upon his own 
Will, to diſcharge his bounden Duty of Ser- 
vice and Gratitude to his bountitul Maſter ; I ſay 
how much more eaſy to himſelf, will the Life of 
ſuch a Man be, than that of him who, againſt all 
the Proots which demonſtrate, after the moſt ir- 
ictragable Manner that there is a God, againſt all 
the Convictions, on one Hand, of the great Creator's 
Power over all that he has made, and which he 
continually and immediately preſerves, does moſt 
imprudently deny him And on the other Hand 
blaſphemouſly employ his Tongue and the reſt of 
his Members in deſpiſing that God, to whoſe 
Honour only he ought to uſe them? Oh that the 
deplorable Atheiſt would conſider and underſtand 
theſe Things rightly ! | 


K 3 SECT, 


146 De Chriſtian Philoſopher: 


Szcr. XI. The Nerves of the Miariff. 


AND if this be not ſufficient to convince every 


Man of the Views and Deſigns of a wiſe and mer- 


ciful Creator, in the Diſpoſition of the Nerves, let 
him caſt his Eyes upon Tab. IV. Fg. 7. in which 
he will find the Repreſentation of the Midrift, 
which we have cauſed to be drawn for this purpoſe 
on! 

Now to ſay nothing of its circular Muſcle A A, 
and another B, its tendinous Part C, the Paſſage 
D for the Gullet, and E for the Lana Cava; as allo 
the Blood Veſſels that feed it, G H 1; of which 


every Body that underſtands their Uſes, can add a 


great deal more, in order to prove the wiſe De- 
ſigns and Purpoſes of the great Creator: Can any 
one be ſo blind, who knowing how neceſſary it is, 
that the Motions of the Midriff ſhou'd depend 1 
our Will, when in extraordinary Breathing, i 
Singing, Speaking, and other Incidents, the 3 
is requiſite; obſerves here, that two Nerves K K, 
iſſuing out of the Nerves of the Neck (as they do 
from the Medulla Finalis) and therefore do belong 
to tholc that arc ſubjett to our Will, are beſtowed 
upon the ſaid Midritt? And when he is moreover 
convinced, that it is no leſs neceſſary that the 


great Work of Reſpiration ſhould be continually 


carried on, even whilit we ſleep; and how incon- 
venient it would be, that whilſt we are waking, if 
we happen to fix our Thoughts upon other Mat- 


ters, we ſhould be obliged every time to attend to 


the Butineſs of Reſpiration, and to divert our 
Thoughts from all other Things to this alone: Can 

a Man, I ſay, without acknowledging the gracious 
Purpoſe of his Maker, obſerve that two other 
Nerves, L L, are communicated to the Midriff, 
which (as it happens alſo to the Bowels, Heart, 
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cc.) do continue the Motion thereof without our 
Concurrence, and when we leaſt think of it, and 
for that reaſon take their Riſe from the Intercoſtal 
Nerves, which are made for that Purpole ? 


St cr. XII. The Neves of the Inteſtinum Rectum. 


Tu x ſame may be obſerved, beſides other Parts, 
in the Iuteſtinum Reftum, which requires one Moti- 
on ſpontancous and independent of our Will, in or- 
der to bring forwards that which is contained 
therein; and again, a ſecond Motion, which is 
voluntary, in order to beexerted with the greater 
Force at the time of the Diſcharge. 

The Words of the accurate Anatomiſt Ve heyen 

re very remarkable upon this Occaſion: The Inte- 


ftines have, among others, their Nerves of the great 


Plexus Nervoſus in the Meſentery, and all of them 
are ſerviceable to the Motions performed without our 

Hill (Functiones involuntariz.) But the Inteſtinum 
Wai and probably alſo that Part of the Gut that is 
immediately joining to it, has other Nerves from the lower 
Part of the Medulla Spinalis, by the help of which the 
Diſcharges of the Balli are performed, according to, and 
in conſequence of our Wil, 


r. XIII. The Vaſa Lymphatica. 


Now as the Blood which goes thro' the Arte- 
ries to the Parts of the Body 15 brought back again 


thro” the Veins, the Enquirers into Nature have 


likewiſe aflerted, and not without great probabi- 
lity, that che Humour which is ſeparated trom the 
Blood in the Veins, and which is communicated 
by the Nerves to all the Parts, is brought back 


alſo by another ſort of Veſſels (called the Vaſa 


{ymphatica) to the Blood, and ſo performs as it 
were another Circulation. 


K 4 Now 
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Mow Whether this Limpha, or tranſparent Li- 
qu proceeds from the {m4u.!21t Side Branches of 
the Arcs, in each of which at the ſame time 
a Nervors Sprig diſcharges itſelf, we ſhall not 
hear fart,.cr examine, but refer ſuch as deſire to 
know it, to che fe d Vork of Monſieur Heſſens: 
This is true at leaſt, that cheſe Vaſa Lymphatica are 
oblerved to proceed from all the Parts of Crea- 
tures (che Brain execpred, chat being yet doubt- 
f.) as ikewite taat ine Couric of their Liquor 
in 9 q (Tab. I. F. 2.6.) proceeds to the Luitus Tho- 
rows Orr, and ſo tothe Vena Subclavia, u x, and 
other Places Girtcily ro the Veins; that they have 
invamc; able lirrie Valves, in order to prevent the 
Return of the {aid Ligiioir, and fo appear like 
Links or littie Chats / chat they touch upon 
ſcyeral Gands in theic Laſſage, or proceed !ike- 

wiſe from fowe. Tucſe who deſire to have an 
Norion of this Marter, may conſult Tab, IV. Fig. S. 
where it is ſhewn how theſe Va Lymphatica LL L, 
ce coming out of the Kianeys BE, and other 
Parts of the Body, have a Communication with 
the Glands F, G, H, I, K, and diſcnarge chem- 
ſelves into the Receptacle of the Chyle D, in order 
to carry their Liquor on to the Blood by the Ductus 
Chylious E, which 1s here repreſented as cut off, 
and in the mean time (as we. haveſaid above) help 
to make a Stream tor the Circulation of the 
Chyle. 3 
Now how unknown ſoever may be the true 
Source or Origin of theſe, Velicls, foraſmuch as 
molt of the Experiments have been made upon 
Beaſts, and deſcribed from them, the Opportuni- 
ties being very rare of opening Men ſo quickly after 
their Death, in order to diſcover theſe Veſſels 
which do preſently diſappear, for which reaſon 
ſome principal Anatomiſts have endeavoured to 
ſhew tacre Courle by injecting Quickſilyer,. pre- 
15 „5 pared 
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pared for that Purpoſe, into them; yet this at leaſt 
is true, that they do diſcharge all their Liquor into 


the veinous Blood, and ſo render the aforemen- 
tioned Service to the Chyle. 


Sri. XIV. The Glands, 


Wr ſhall paſs over the Diſpoſition and Structure 
of the Glands, it being ſtill ſubje& to too man 
Differences and Diſputes in the chicteſt Matters, 
but which perhaps may furniſh Poſterity with new 
Matter to convance the Unbelievers, of the Wiſ- 
dom of tneir Creator ; however it appears in the 
mean time plain enough, that they cannot attribute 
it to meer Chance, or ignorant Cauſes, that the ſaid 
Glands are uſetul to ſo many, if not to all the Sepa- 
rations of Juices; and that this wonderful and as 
yet unknown Effect, is produced in their Bodies, 
viz. That the Blood (which in 1: ſelf is in a manner 
inſipid) being brought into the Glands by its Veſ- 
ſels, the Humours that are ſeparated from it in thoſe 
Glands, are thereupon impregnated with ſo many 
different Taſts and Properties. Thus that which 
is ſeparated in the Kidneys is Salt, as are likewiſe 
the Tears and the Sweat, Which proceed from the 
Glands of the Eyes, or come out of the Pores of the 
Skin; from the Liver there iſſues a bitter Gall; 
from the Glands of the Breaſts of Females, a {ſweet 
Milk; from the Glandulæ Salivales, Spittle, Cc. 
Now every Body knows, that upon the Obſtru- 
ction or Ceſtatiom of any of theſe Humours, grie- 
vous Sickneſſes and Death itſelf does ſometimes 
follow, and that almoſt all of 'em, how different 
ſoever their Nature be, are abſolutely neceflary to 
Health or Lite. The Nerves likewiſe, and the 
Arteries, Which carry the Blood and the Nervous 
Juices thereto, or diſcharge themſelves therein; 
the Veins and Lymphatick Veſlels which 1 
Ks 2 ; BO , , ag . ac 
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150 The Chriſtian Philoſopher. 
back the Blood and Lympha, or what is ſeparated 
from thence, and which contribute to a Paſlage or 
Way for the ſeparated Juices, where they can be 
uſeful in ſo many particular Veſlels already dif- 
covered ; I ſay, all theſe things do abundantly in- 
ſtruct us, that each of 'em are formed tor a parti- 
cular End, and are therefore placed exactly chere 
tliey can be molt ſervicrable; the rather, ſin ce 
Anatomiſts have diſcovered (See Hieſſeus in 8v0, p. 
238.) that altizo' there 15 litt'e Motion or Se:fation 
in them, yet, in reipect of their Bigneſs, more 
Nerves are found in tnem, than in any other Part 
of the Body, 
Srcr. XV. The Membranes. 

Mu cn might be here ſaid about the Mem- 
branes, and which would powerfully ſupport our 
Deſign, eſpecially if we would here propoſe all 
the modern Diſcoveries that ſeem to be only ii 
their Embryo, and have not yet attained their full 
Perfection ; this is certain, that they have the fol- 
lowing Uſes: 

1. That they ſerve to cloath or cover ſome Parts, 
as may be obſerved of the Pleura in the Breaſt, and 
of the Peritonæum in the Bell Y. 

2. To form Tubes and Vcilels, as in the Blood, 
and Lymphatick Veſſels and Inteſtines. 

3. To join or falten tome Parts together; thus 
are the Inteſtines faſtened to each other by the Me- 
tentery, and both together to the Back. 

4. To divide Cavities into more Parts; thus the 
Medſaſtin um divides the Breaſt into two Spaces, 
under which Head we may likewiſe reduce the 
Membranous Va; 8 in the Hearr, Veins, Lym- 
phatick Veſicis, Cc. 

5. Not to reckon that they are 
ed to be true Inſtruments ot Fecling, 
of other external Senſes. 


by many eſteem- 
and perhaps 
6. There 
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6. There is yet a greater Service performed by 
them, viz. That many of em conſiſt of muſcular 
Fibres, which by their Contraction or Squeezing, 
when they make Tubes or other Cavities, are 
Yroper to protrude that which is included in thoſe 
bse ; as we {ce it happens in the Stomach, 
Guts, Bladder, Arterics, and the like. 


SECT. XVI. The Dura Mater, or thick Membrane 
of the Brain, 


Mons1tuRr Pacchionus ſhews, that according 
to Anatomical and Prat ical Obſervations, the thick 
Membrane of the Brain, commonly called the Dura 
Mater, has the ſame Property ot protruding the 
Humour ſeparated in the Brain into the Nerves ; 
and ſince this Membrane does inveſt all the 
Branches ot the Nerves, how many ſoever they 
be, he thinks it is very probable that by a Con- 
traction of its Fibres (like that of the Periſtaliick 
Motion, which happens in the Inteſtines) the Hu- 
mour is driven forth into the Nerves ; I leave this 
Matter to farther Enquiry ; but if one may here 
mention that which ſeems very likely concerning 
it, I ſhould think, that unleſs ſomewhat of that 
Nature did occation the Protruſion of the Nervous 
Juice, ſuch a Power or Faculty could not be dedu- 
ced only from the Motion of the Heart; foraſmuch 
as the Matter ot which the Medula Spinalis and 
the Nerves are compoſed, does not ſeem proper to 


afford a {witt and ready Paſſage to ſuch a tough 


and Turpentine-like Humour, as the famous Mal- 
pight deſcribes it to be. Moreover, it ſeems to 
be a neceſſary Conſequence, that in caſe the Heart 
were the only, or chief Cauſe of the Nervous Juice, 
a Nerve being tied or bound, as 1s uſual in Arte- 
ries and Veins, would ſwell up againſt the Band, 
which many who have made this Experiment 
. | complain 
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complain does not happen; but if the Contraction 
of the Dura Mater, which encompaſſes the Nerves, 
does, without any viſible Afﬀiſtance from the 
Heart, alone protrude this Humour, every Body 
muſt own that this Periftaltick Motion, by the Com- 
preſſion of a String or Band, would be forced to 
ceale ; whereupon, that which we experience 
would follow, viz. that the Nerves would not be 
able to {well and expand themſelves by the pro- 
truded Matter againſt the Band. | 
For a further clearing of this Matter, I could 
have added ſome Practical Caſes, which, without 
the Hypotheſis of ſuch a Motion in the Nervous 
Membranes, would ſeem unintelligible, - and yet, 
being handled upon this Foundation, meet with 
the deſired Succeſs, after having tried ſeveral other 
Means in vain. But this is not a time to ſpeak 
of theſe Things here; let every one conſider and 
reflect by himſelt, whether upon ſeeing the known 
and undeniable Uſes ot the Membranes, he muſt 
not acknowledge and be convinced of the Wiſdom 


of his Crcator. 


Sect, XVII. The Flexibility of the Membraites. 


T © ſpeak ſomething of this Matter : Foraſmuch 
as it was necellary for the Support of Life, that 
the Blood and Nervous Juice ſhould be carried to 
all the Parts of the Body, and brought back again, 
it was no leſs neccilary that Veſſels, ſuch as the 
Artcrics, Veins, Nerves, and thoſe belonging to 
the Lympha, ſhould be formed for that Purpoſe : 
But ſince, beſides this, the Body was to be mo- 
ved, and that theretore Inflections and Angles 
were ro be made in its Joints, it ſeemed requiſite 
that theſe Tubes ought, likewiſe to be flexible, to 
to the end that (for Inſtance) the Arteries in the 
Arm and Hand miglit terve tor a Paſſage to the 

4 ED | as Blood, 
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Blood, as well when they were bent at the Elbow 
or Fingers, (at which time fo many Angles and In- 
fl:#tions are produced,) as when the ſame Arm or 
Hand being ſtretched out, the ſaid Tubes were 
likewiſe extended in right Lines. 

Now let every Man ask himſelf, after having 
oblerv'd the aforeſaid Matters, and diſcovered the 
Tubes adapted to all theſe Uſes, whether he can 
be ſatisfy'd in aſcribing em barely to uncertain 
and ignorant Cauſes ? But on the contrary, whe- 
ther the greateſt Artificer in the World muſt not 
have employ d much Study and Thought to adapt 
em all to ſeveral Ends? And when he ſees Veſlels 
compos'd of ſuch thick and ſtrong Membranes, and 
of the utmolt Flexibility at the ſame time, nat only 
for forming their Offices as Receptacles, but alſo 
pos d .continually to protrude what they contain; 
can he pretend that they are form d without Wiſ- 
dom? Nay, muſt he not own himſelf the moſt un- 
WY reaſonable of all Men? being obliged to confeſs 
that no ſmall Wiſdom is requiſite towards the In- 
vention of the ſame; and yet when he ſees them 
invented and fram'd after the beſt manner, will per- 
verſly maintain, that it all happens without a wiſe 
Contrivance or Direction. 

We ſhall paſs by other Remarks concerning the 
above-mentioned Glands and Membranes, having 
dwelt long enough already upon 'em; as alſo all 
that might have been added farther upon many 
other Matters, ſuch as the Ligaments or Bands 
by which the Bones are joined together; of the 
Far, Skin, Cuticula, and the like; thoſe who have 
a Mind to examine into what is already diſcover- 
ed thereupon, will find Cauſe enough to extol the b 
Wiſdom and Goodneſs of the Creator. [ 
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CONTENMPLATION X. 
Of the Muſcles. 


Stcr. I. The Tranſition to the Miſcles. 


OW in caſe that the foregoing ſhould not 
appear ſufficient to convince every Man fu'- 
ly, and entirely, of the great Ends of his Creator, 
and of the moſt wiſe Manner of executing the 
ſame; (tho' not hardly to be ſuppoſed, of ſuch as 
have thoroughly comprehended what we have al- 
ready ee ee to them thereof) yet, at leaſt, 
this great Truth will appear to be placed beyond 
the Reach of all Doubting, by the ſingle Enquiry 
only into the wonderful Compoſition of the Muſ- 
cles of a humane Body; which Muſcles are, in a 
manner, the Inſtruments of all its Motions. And 
in caſe any Body ſhould view, with an underſtand- 
ing Eye, the Inſertion, or Faſtening of the ſame 
to the Bones (which are likewiſe ſo exactly adap- 
ted for the making of Limbs and Joynts, whereby 
Motion may proceed without Interruption) their 
wonderful Contexrure, and the amazing Power 
and Strength communicated to them, tho? conſiſt- 
ing of ſuch excecding fine and lender Fibres or 
Threads; I ſay, whoever contemplates any of 
theſe Particulars, mult needs acknowledge in ail 
of em, the Hand of a great and mighty, wiſe 
and good Creator ; the rather, becauſe he has an 
Example thereof in the greateſt Philoſophers and 
Mathematicians, hom the Contemplation of theſe 
Wonders, 
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Wonders, and the Enquiry into the Wiidom that 
ſhines out of them, have often compelled to ac- 
knowledge the Glory of GoD in theſe his Works. 
For one Inſtance, amongſt a great many others, 
one need only reruſe the Dedication of that Book, 
that Monſieur Borelli publiſhed, about the Motion 
of Animals. 


Stcr. II. Of the Muſcles in General. 


Now not to ask wiether any Body, that under- 
ſtands never ſo little the Structure of Muſcles, 
could believe, that thoſe which move the Tongue, 
or the Hands of a Man (to mention no more of em 
are made without Deu, without Hiſdem, and by 
Chance only; and that all the fo necetlary and uſe- 
ful Functions, performed by them in the Bodies of 
Men, are produced by ignorant Cauſe s: Can it 
be imagined, that the Power and Goodneſs of our 
orcat Creator does lo far extend itſelf towards us, 
that the Muſcles in a Man's Foot have been adapt- 
ed by him, to ſerve upon oc Hon, in the ſtead of 
Hands ? And yet, as ſtrange as this may ſcem to 
be, we have ſeen, not long ſince, a Man, who be- 
ing boin without Arms, could ule his Feet almoſt 
for all Purpoſes, and among others, write a fine 
Italian Character with the fame, as faſt and as 
accurately, as another good Writer was able to 
do with his Fingers; to lay nothing of many other 
of his Motions, ſuch as thuflling of Cards, and 
playing therewith, and managing a good Number 

of chem ſo dextrouſly, that he could not have done 
it better if he had the uſe of both his Hands: Now 
in caſe thoſe Muſcles that move the Feet, had not 
not been of proper Structure for the like Purpoſes, 
it would have been impoſſible that he could have 
performed all this with his Feet. | 

And are we not taught by the ſmalleſt light of 
Reaſon, that when we ſee ſich a wonderful 

Machine, 
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Machine, compos'd of ſuch Joynts, as we only uſe 
for Supports of our Body in Walking, Running, 
and other little Purpoſes, we are bound to thank 
our Maker, who has contriv'd the Structure of our 
Muſcles, that are yet ſo much more uſeful and be- 
neficial than any Body, even the very greateſt 
Philoſopher, could ever have believed, were it not: 
that Experience has render'd it ſo obvious even 
to the meaneſt Capacities. 


Secr, III. The Deſcription of the Muſcles. 


How v FER, to enquire a little more cloſely 
into the Structure and Diſpoſition of the Muſcles, 
and to repreſent the overflowing Wildom of our 
adorable Creator, by ſome tew Obſervations upon 
the ſame, let us contemplate Tab. V. Fig. 1. 2, 3. 
which will give us a Sketch of the external Stru- 
cture of ſome ot the Muſcles, the great and prin- 
cipal Inſtruments of all our Motions, and by which 
alone we exert our Strength. 

1. A Muſcle then (not to mention here its Ar- 
tery, Vein, Nerve, and Lymphatick-Veſleis, which 
are repreſented in Tab. V. Fig. I. a bc tied toge- 
ther) docs conſiſt of a Number of fleſhly Fibres 
or Threads B, running Parallel moſtly, and at 
equal Diſtance from each other, and faſten'd ar 
Top and Bottom to a tough Body, called a Ten- 
don, A and C. 

Acroſs theſe fleſhly Fibres B, there run others 
E F, which are likewiſe tendinous, nervous, 
or membranous; but as {lender as ſome of em 
arc, they are all very tough, and not caſy to be 
broken, and are regularly interwoven With fleſhly 
Fibres. 1 

Now in caſe the Tendon A, the Fibres where- 
of are here ſhewn to be a little ſeparated from each 
other, be faſten'd to a Bone that is unmoveable; 

and 
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and the other C, to one that is movable, and can 
yield to the bending of its Joynt ; and afterwards 
each of theſe muſcular Threads B, are contracted, 
or render'd ſhorter by any Force, be it what it 
will ; it is plain, that the Tendon C, will draw 
the Bone that can follow, and to which it is fa- 
ſten' d, towards the other Tendon A, and ſo will 
bend the Joynt that lies between A and C. 

The Anatomiſts are wont to call the Tendon A, 
which is faſten'd to the immovable Bone, and to- 
wards which the Motion is made, the Head of the 
Muſcle ; and the other C, faſten'd to the movable 
Part, the Tail; and the fleſhly Threads B, with 
the tranverſe ones FE, the Bely of the Muſcle, 


SCT. IV. The Strength of the Muſcles confiſts in 


their many Fibres. 


2. Ir appears from hence, that the more Fibres 
there are in B, or the Belly of the Muſcle, which 
being contracted do draw, the ſtronger will be the 
Action, of ſuch a Muſcle, which is alſo found 
true by Experience. 


Sr. V. Double Muſcles. 


3. Now to the end that a Muſcle may extert 
greater Force, it will be neceſſary, that it ſhould 
conſiſt of a greater Number of Fibres B, which may 
cauſe it to enereaſe very much in Thickneſs, and ſo 
fill that Place, in which other Muſcles ſerving for 
other Purpoſes, might have been lodged. 

Can any Body then, without Amazement, reflect 


upon the molt ingenious Manner which it has plea- 


ſed the wiſe and gracious Creator to uſe, ſo to diſ- 
poſe many more Fibres in the ſame Space, in or- 


der to make the Muſcle ſo much the Stronger, that 


there ſhall not berequir'd much more Room to place 
thoſe Fibres ? viz. by leaving to a kind of Muſcles, 
that are receſſary in producing a ſtronger Motion 
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than others, the uſual Breadth or Space, which 
they are to fill after ſuch a manner as we fee in 
Tab. V. Fig. 2. in which ABC is the Head of the 
Muſcle or Tendon, faſten'd immovably at A, and 
repreſented in this Figure as cut off; ED is the 
Tail of the other Tendon, that draws the Joint to 
itſelf ; and between both of them are two artful 
Rows of Fibres F and G, being faſten'd to the 
Head ABC, and running obliquely -to the Tail 
E D, in which they are inſerted, from whence it 
appears, that theſe rwo Rows of muſcular Fibres, 
F and G, being forcibly contracted, the Tendon 
E D, and the Bone faſten'd to it, which is move- 
able, muſt be drawn'towards A, with this Advan- 
tage over that which was ſhewn before, in Tab. V. 
Fig. 1. that here (Tab. V. Fig. 2.) many more Fi- 
bres, as F and G, can be put in Action in the 
fame Space, whilſt they run after this manner obli- 
quely, as it were acroſs, than when they were 
extended, as in the former Eg. 1. directly only, 
and at equal Diſtances from each other. 


Src r. VI. Muſcles yet more doubled. 


We may obſerve again, in Tab. V. Fig. 3. that 
theſe muſcular Threads are, after a wonderful man- 
ner, upon ſome Occaſions, much more doubled: A | 
is the Head, and B the Tail of the Muſcle, the 
which laſt B, by two tendinous Branches that are 
extended rowards A, gives an opportunity for the 
ranging a much greater Number of fleſhy Fibres in 
fach an exact Order; ſo that the Fibres C and D, 
being faſten'd to G AH, or the Head of the Muſ- 
cle, (which is ſuppoſed immoveable.) when they 
are contractedin their Length by any Force, do each 
of them draw their Branch F, and theſe two Bran- 
ches F and F, draw the Tendon B, and whatever 
is faſten'd thereto, and is moveable towards A, 
which, if it were to be performed by Fibres run- 
| ning 
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ning directly or ſtreight from A to B, as in Tab. V. 
Hg. 1. would, by the greater Number of them, 
compoſe a Muſcle almoſt as thick as this Muſcle 
(Tab. V. Fig. 3.) is long: If what we have here ſaid, 
does not ſet this Matter in ſo clear a Light as to 
make it fully underſtood, the Reader may conſult 
the Demonſtraticu of the Force of the Muſcles Sxcr. XVII. 

Now will any rational Man ſuppoſe, that all 
this is ſo nicely adapted to ſuch great Purpoſes by 
Chance, or ignorant Cauſes? And can he diſcover 
herein no Wiſdom of the Creator? When at the 
{ame time, unleſs he would be accounted a Fool, 
or Mad, he durſt not deny, that all the Parts of a 
great Rammer for driving Piles, at which ſo many 
Men are obliged to draw with Ropes, is form'd 


withour Wiſdom and Deſign. 
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SECr. VII. The Miſcles of the Fingers. 


4. Fo farther Conviction, let us make one on- 
ly Remark upon ſome ot the Muſcles that bend the 
Fingers; we will therefore conſider the Muſcle AB 
(Tab. V. Fig. 4.) as it is faſten'd with its Head or 
upper Tendon near the Elbow K, whole movin 
Threads or fleſhly Fibres extending themſelves 
trom B to A, do compole the lower Tendon C, 
and this conſiſting of four Parts, tranſmits a Branch 
to cach of the remoteſt Joints of the Fingers, 
wherein it is inſerted at D; now when the fleſhly 


| Fibres A B, are contracted, the Mulcles being 


immoveable at K, it is caſy to obſerve, that the 
third Joint of the Fingers D DD D, is thereby 
drawn towards B, and all the Fingers inflected; 
the rather, if you ſuppoſe farther, that the Muſ- 
cle GF (which is repreſented here out of its 
Place, and lying above AB) is likewiſe contracted 
in its Fibres FG, and by its tour Tendons, GE, 
draws over forwards the ſecond Joint of the four 


Fin gers. 
L 2 Now 
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Now letevery one ask himſelf, whether he can 
ſuppoſe, that it 1s by meer Chance, Fir/t, that theſe 
Muſcles AB, and GF, which bend the extream- 
eſt Joints of the Fingers, are placed ſo far above 
the Hand, and even as high as the Arm, and yet 
extend themſelves by their long Tendons CD and 
G F to thoſe Joints which they are to move, ſince, 
if they had lain in the Hand itſelf, they would 
have render'd it very unfit for an accurate eaſ 
handling of Things? Foraſmuch, as theſe Nluf. 
cles being obliged to exert a great Force, do re- 
quire many fleſhly Fibres, which, when they were 
contracted and put into Action, would cauſe the 
Hand to {well to a great Thickneſs. 

For, that theſe, and other Muſcles, ſuch as thoſe 
deſcribed by A B, do upon their Contraction re- 
quire a greater Thickneſs, may appear to every 
one, who upon cloſing with ſome Force, one of his 
Hands and turning it into a Fiſt, does with the o- 
ther Hand ſpan his Arm below the Elbow; in do- 
ing which, he will remarkably feel the Muſcles that 
lie there to be ſwelled: Which Thickneſs, if it 
were continually produced by ſuch great Muſcles 
as lie in the Hand, it is plain, would, upon many 
Occaſions, embarraſs it the Exerciſe of its Function 

Secondly, Whether he mult not acknowledge, that 
it is a Contrivance beyond the Power of an /zzorant 
Cauſe, that the Tendons G E, of the Muſcle F G, 
do make a kind of Door or Opening at E? by 
which Means the Tendons C D of the Muſcle 
AB, pals like a Thread thro' the Eye of a Needle, 
in order to hinder theſe laſt in the numerous Mo- 
tions which the Fingers make upon many Occaſi- 
ons from being diſorder'd by Diliocation or other 
Accidents ; or at leaſt, that the Motions of all the 
Tendons, lying near or upon each other, may not 
be ſo looſe and uncertain. | 
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Thirdly, Becauſe there would be Danger upon 
the Contraction of the Muſcle A B, that the Ten- 
dons C D, which go to all the Joynts of the Fin- 
gers ſhould recede from the ſame, when they were 
bent upwards, and ozcafion ſeveral Inconvenien- 
cies, by ſtretching the Skin too much: Can any one 
ſee, that each of theſe Tendons is encompaſſed 
with a kind of membranous and very ſtrong Sheath, 
which, without obſtructing their Motion at all, 
makes it remain faſt to the Bones of the Fingers; 
not tomention the great Band juſt above the Hand, 
which encircles the Arm in that Place like a Ring, 
and at once binds together all the Tendons of thoſe 
Muſcles that go to the utmoſt Parts of the Fing- 
ers, preventing them upon great Inflections from 
receeding too far from their proper Places; I ſay, 
can any one ſee all this, without acknowledging 
the Deſigns of a great Creator; 


Sect, VIII. Of the Joynts. 


Gon has been pleas'd to manifeſt his Pow- 
er and Glory after very different and ſurprizing 
Ways, in endowing the Bodies of Men and other 
Animals with many Kinds of Motions. 

In order to prove the ſame, he who would be 
convinced of the greateſt and moſt important 
Truths, and of the Attributes of his adorable Cre- 
ator, need bur enquire a little more narrowly in- 


to the Inſtruments that ſerve for ſuch Motions ? 


For which purpoſe it may be of uſe to unexperi- 
enced Perſons, it we ſet before their Eyes a rough 
and general View of the Structure of the Foyuts in 
this Place ; referring the Particulars to the Place 
where we ſhall treat about the Bones, &c. 

The Joynts of a Man neceſſary to produce the 
Motions between the two Bones CDE, and 1E 
(Tab. V. Fig. 5.) are moſt commonly of the follow- 
ing Structure; in the firſt, CG E, there is found 

L 3 a larger 
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a larger or ſmaller Cavity C DE, in which the 
protuberant Part, C D E F, or Jof the other Bone 
is faſten'd after ſuch a manner, that they can both 
turn and move in each other: Now in caſe this 
protuberant Part, C D E F A, being ſpherical, or 
round, is exactly adapted to the Cavity C DE, 
it is eaſy to ſee, that the Bone B A may be moved 
at Pleaſure upwards or downwards, and on either 
Side ; but in caſe the ſaid Part, I, were not per- 
fectly a Parr of a Sphere, but round and flat, like 
a Piece of a Wheel, and then inſerted into its Ca- 
vity, it is plain, that the Bone B A might be mo- 
ved that and downwards, but not ſideways. 

A Motion analogous to the former, may be ob- 
ſerved in the Shoulder or Hip; and to the latter 
in the Elbow or Knee, ſome little Circumſtances 
excepted, which in the main, do not alter the Caſe, 
but ſerve for other Improvements. 

Now can the belt Mechaniſt in the World com- 
poſe or put together any Joints after another 
manner, whereby ſo great a Force may be produ- 
ced, with ſo much Conveniency, and fo little Dan- 
ger of being diſorder'd by common Motions? Yea, 
we know that if one Bone turned upon the other 
with a fharp Point, in uſing any Force or Vio- 
lence, it might perfectly miſs its Fulcrum or Sup- 
port in many Accidents, and the Point run the Risk 
of being broken, or at leaſt disjointed : It would 
likewiſe have been impoſſible, atter the ſame man- 
ner, for a Bone of any common thickneſs, to make 
{o acute an Angle as the Elbow does with the Bone 
of the Arm; nor could the two Bones be in ſuch a 
Poſi tion, with reſpe& to each other, and parallel 
with the length of a Man, as the whole Arm 1s, 
when extended downwards on the fide of the Bo- 
dy, or upwards on the fide of the Head. In other 
Forms or Modes of Joints, beſides thoſe which 
appear in Animals, other Inc onveniencies will re- 
ſult from them. To 
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To prevent all which, what ſafer Method can 
be made uſe of to produce the Motion of two 
Bones, than that which is repreſented in Tab. V, 
Fig. 5. not by the extream Point thereof, which 
might be eaſily broken or diflocated, but by a 
Centre I, which you mult ſuppoſe to be in the 
middle of the ſpherical Protuberance, C D E F A, 
of the Bone A B, or if it be Cy.indrical, about 
the Line, which runs length-wiſe thro' the Cen- 


tre thereof, and of which I is the extream Point, 


as we ſee it happens in our Joints. 

I have dwelt the longer upon theſe Matters, 
becauſe if ever this Book ſhould happen to fall in- 
to the Hands of ſuch a Philoſopher, who cannot 
be convinced from the Structure of his Body, of 
the Wiſdom of his Maker he might hereby be ex- 
cited to employ all his Underitanding, Philoſo- 

hy, Mathemacicks, and what other Learning, or 
Talents he may have acquir'd, and to try whe- 
ther, beſides this Structure of the Joints, he can 
find out any other Machine or Contrivance that 
may be ſo very Serviceable, and of fo little Dan- 
ger, as that which his great and wiſe Creator has 
already form'd in his Body; and if he would but 
take the Pains of conſulting the greateſt Mathe- 
maticians on this Occaſion (Borelli tor Inſtance, 
Sect. IX.) he will ſoon find how readily they ac- 
knowledge herein the Wiſdom of the Creator. 
Wherefore, in Caſe he be not convinced by all 
this, but continue to think that ſuch a Structure, 
which cannot be mended, neither by his own, nor 
by the Skill of all the Men in the World beſides, 
in order to be made ſubſervient to theſe Purpoſes, 
has yet acquird its Exiſtence by meer Chance; to 
what ſhall we aſcribe the Cauſe of ſuch deſperate 
Notions, but either to his Ignorance, which ſut- 
ters him not to underſtand theſe Things ; or toa 
ſeeret and dreadful Judgment, proceeding from 
L 4 the 
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the Wrath of God, who being at laſt weary 


of tolerating ſuch blaſphemous Opinions in his 


Creatures, permits him, in the midſt of Light to 
perſevere in this miſerable and fatal Darkneſs. But 
to proceed. 


Sx cr. IX. The Inſertion of the Teadons. 


Supposs AB, and F G, in Tab. V. Fg. 5. to 
be two Bones joyned together, which mae a Joint 
at A F; now if one would bend che Bone A B, at 
H, and for that purpoſe, only make uſe of the 
Draught and Contra&ion of the Muſcle D RE, 
which is immoveably taſten'd to Din the ſame man- 
ner as one moves the loweſt Bonc of the Arm, by 
bending it in the Joint of the Elbow towards the 
uppermoſt Bone or Os Humeri: Let us ſuppoſe 
firſt, that the Tendon of this Muſcle is inſerted at 
E, orcloſe to the Hand in the extream Part of the 
Bone A B, we may then eaſily bend theſe two 
Bones upon contracting the Muſcle D E, at the 
Joint A F. But if the Bone A B, be brought toA 
H, in ſuch caſe the Muſcle D E muſt be contracted 
or ſhorten'd to MD; but if one proceed farther, 
in order to cauſe the Part H to approach yet near- 
er to D, by the ſame Muſcle, the whole Muſcle 
DE, which is now ſhortn'd to D M, will in a 
Manner loſe its Length, and be rolled up in a Ball 
or globular Figure at the Shoulder D. Beſides, 
that when the Bone A B is is raiſed up to AH, the 
Skin muſt have ſo much Space or Room as to co- 
ver the whole Triangle A H D, unleſs the Muſ- 
cle were naked and looſe from the Arm, as 1s re- 
preſented in this Figure, 

Now if this ſhould happen in many Parts of the 
Body, and that more room ſhould be taken up in 
the Skin, by other Mulcles that are larger, and 
planted in the Bon: after the ſame manner; and ſo 
make larger Bals or Spherical Figures in the 

Places 
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Places where, by their Contra&ion, they are rolled 
up together, the Body would loſe its Figure at 
every Motion by ſuch Expanſion of the Skin, and 
upon the ceaſing thereof and Extenſion of the 
Muſcles lengthwiſe again, the Conſequence would 
be, chat the expanded Skin would hang upon the 
Body like a Bag full of Pleats or Wrinkles, to the 
end that it might have room enough in its ſubſe- 
quent Motions. 

Tis true, that it ſeems as if this manner of 
Inſertion might have been paſſed by, to preſerve 
the beautiful and noble Structure of a humane 
Body, and a Band or Ligament placed at R, to 
obviate the receding of the Muſcle from the Bone: 
So that the Body of the Muſcle it ſelf being then 
extended no farther than to D R, along Tendon 
E R, need only be ſtretched to E, and likewiſe 
faſten d to the Joint at its Inflection by the Liga- 
ment R, as is ſhewn to happen in Tab. V. Hg. 4. 
where there was a particular occaſion for it, name- 
ly, that the Hand might not be burdened with too 
much Fleſh. 

But in ſuch a caſe, it cannot alſo be denied, that 
if all the Tendons were faſten'd to the extream 
Part E, of the Bone A B (Tad. V. Fg. 6.) not- 
withſtanding that they were kept down by the Li- 
gament R, yet, by reaſon of their Length, they 
would fill a much greater Part of the Body, and 
take up more room than they now do, which would 
not only be unneceſſary, but would likewiſe diſ- 
place ſome other Part. | 

Not to mention that in this Structure the Ten- 
don RE, running either parallel with both the 
Bones, G F and A B, or making a very {mall and 
acute Angle at E, with the Bone AB as long 
as the Angle remains ſo ſmall, could not be able 
to exert much Force in order to raiſe the Bone, 
thoꝰ drawn with great Violence. That it falls _ 
O, 
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ſo, in oblique Draughts, the Mechaniſts know very 
well; and the ſame will eaſily appear by an Ex- 
periment in Tab V. Hg. 7. if at the end of the Lea- 
ver BC, which can turn about an Axis in C, a 
Force A draws in the oblique Line B A, it will 
not heave up ſo eaſily the ſame Beam, to which a 
Weight D is hanging, as when this Force draws 
by aleſs Obliqu ty (in the Line BE,) the Beam and 
Weight upwards. Wherefore the Muſcle (Tab. V. 
Fig. 6.) working in the Angle D M C, on the 
Bone in H, will perhaps, with the ſame Force, do 
eight or ten Times more than at the beginning 
with the Angle D E C. 

With how much more Advantage than has the 
great Creator of Mankind been pleaſed to direct 
this Inſertion of the Tendons in the Bones, 
after ſo wiſe a Manner, that not only all theſe 
Inconvenięncies are thereby prevented, but like- 
wiſe the Spaces, which would be otherwiſe filled 
by the exceſſive Lengths of ſo greatly extended 
Tendons, may with much Eaſe be employed in 
receiving other Parts that ſerve for tarther Purpoſes ? 

For this End it has pleaſed him in his Wiſdom 
to place little Eminences at the extream Parts of 
the Bones, and thereby to render them thicker and 
ſtronger in that Part, and to inſert the Tendons 
near or in the ſaid Eminences, or clole to the 
Joints in the following Manner 
Leet AB and FG (Jab. V. Fg. 8.) be two Bones, 
making together a Joint at A F G, which is 
moveable at the Point C, ſo that both of em at 
their Extremities I K A F are globular, and thick- 
er than their Tubes: Now the Muſcle DE K IIS 
inſerted at I, cloſe to the biggeſt Knob of the Bone 
B A; ſo that it runs about the Eminency K 1, like 
a Rope in a Pulley, if we may be allowed to give 
inch a courſe Idca of it. 


SECT. 
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SSE r. X. This Iuſertion of the Tendons prevents all 


Inconveniencies. 


We need not then take much Pains to ſhew, 
that by ſuch a Method all the aforementioned In- 
conveniencies are removed; foraſmuch as, Firſt 
the Tendon being inſerted at C (Tab. V. Fig. 6.) and 
not at E, when contracted towards D, cannot make 
ſuch a Triangle as M CD, and conſequently don't 
ſtand in need of fo much Room in the Skin for its 
Motion. Secoxdly, the Muſcle DE K I (Tab. V. 
Fig. 8.) being inſerted in or near the Thickneſs 
ot the Bone, in order to produce a great Velocity 
at B, the extream. Part of the Bone A B, ſuch as 
from B to M; it needs only infle& the Point I, in 
4 very ſhort Segment of a Circle to K; ſor which 
Reaſon likewiſe the Muſcle requires very ſmall 
Contraction ; nor 1s it requilite that the whole 
Length ſhould be rolled up in a globular Figure ; 
and thus, the Muſcle being grown but very little 
thicker by ſo {ſmall a Contraction, the Body loſes 
nothing of its Figure and Beauty ; whereas other- 
wiſe, if the Tendon were inſerted in the extream 
Part of the Bone (as at E, Tab. V. Fig. 6.) the ſaid 
Body, ſuppoſing the ſame ſhould happen in all its 
Parts, would for both theſe Reaſons become very 
monſtrous. Thirdly, We may likewiſe ſee here, 
that the whole Length (Tab. V. Fig. 8.) remains 
free from I to B, without being filled by the Ten- 
don of this Muſcle DE KI, and ſo there is a 
Place left for other Parts and other Uſes. Fourthly, 
The Mathemaricians know, that when the Muſcle 
at K, fix'd to the Knob or Thickneſs of the Bone 
Al K, performs its Function after the manner 
of a Pulley; the Line K C, which extends itſelf 
from the Centre C to K, on account of the Round- 
neſs of the ſaid Knob, is always nearly of an equal 


Length; and therefore when the Muſcle is con- 
| tracted 
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traced with equal Force, it always exerts the ſame 
Strength when it proceeds to lift up the Bone AB; 
in which, it has been already ſhewn, at Tab. V, VI, 
VII, there would have been a great Inequality on ac- 
count of the changing the Obliquity of the Angles, 
had it not been tor this manner of Inſertion. 


Sect. XI. A Muſcle exerts a greater Force againſt a 
ſmaller W.ight. 


Ir is true that the Muſcle DK (Tab. V. Hg. 8.) 
acting on a ſhorter Arm of a Leaver C K, and an 
oppoliteWeight at a longer Arm CB, the P wer 

i | ot the Muſcle muſt be ſo much greater than that 
_ of the Weight; and that it ſeems to contradict the 

Cuſtom of Men, in making Inſtruments to raiſe 
up a greater with a ſmaller Force, ſince all their 
late Diſcoveries in Mechanicks, in the ſeveral En- 
gines for Motion, ſuch as Balances, Leavers, Pul- 
lies, Wheels, inclin'd Plains, and Screws, Cc. ſeem 
to have a contrary View, that is to ſay, by a ſmal- 
ter Power to move a greater Weight; which 
Weight they therefore hang upon the ſhorteſt Arm. 

But no Body will be able to deny, Fiſt, That in 
the Motion of the Muſcles, all the Inconveniencies 
already enumerated, are avoided by this Diſpoſition, 
which requires a greater Force in the Muſcles. 

Secondly, That in the common Mechanical In- 
ſtruments, where a greater Weight is raiſed by a 
ſmaller Power or Force, the Motion of the Weight 
is always much {lower than that of the Power; and 
that if it be required to raiſe the ſame Weight 
with greater Velocity or Quickneſs the readieſt 
Way ; the Power muſt be apply'd to the ſhorter 
Arm, and the ſame proportionably encreaſed in 
Greatneſs only, withour being oblig'd ſcarcely to 
augment the Velocity thereot in this Caſe, which 
would otherwiſe be neceſſary. 


* 
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SE r. XII. The Reaſon why a greater Force is mage 
Uſe of by the Muſcles againſt a ſmaller Weight. 


Ir this Matter does not appear yet clear enough 
to every one, let them imagine that the Muſcle 
DKI (Tab. V. Fig. 8.) does by its Force move the 
Knob of the Bone KIAF from V to K, by 
which Means the Point B is at the ſame Time 
raiſed to M, and therefore acquires ſo much more 
Velocity than the Point V or I, upon which the 
Force of the Muſcle operates, as the Arc B M, 
or the Arm BC, is ſo many Times longer than 
the Arc K V, or the Arm K C; and therefore, 
the Muſcle itſelt will be but a very little contracted, 


as it is plain to every one that conſiders this Mat- 
ter. 


Sect, XIII. Convictions from the foregoing Obſer- 
| Vations. 

Now can any Body that judges impartially for- 
bear obſerving here, that the grea: Force of the 
Muſcles which is required in exerting their Mo- 
tions in the abovementioned manner, is ſo far from 
a Diminution of the Wiſdom of the Creator, that, 
on the contrary, it ought to be an Occaſion of 
Thanktulneſs to every reaſonable Perſon; foraſ- 
much as their gracious Creator has been pleaſed, 
in augmenting the Force of the Muſcles, to cauſe 
them to operate in ſo eaſy and almoſt inſenſible a 
Manner, with ſuch little Contractions, and yet at 
the ſame Time to make them produce the Motions 
of the Limbs upon which they act, with ſuch an 
unequaly greater Swittneſs ? 

And can any unhappy Atheiſt pretend, that he 
ſees neither Wiſdom nor Goodneſs in all this? 
And will he yet aſcribe it to ignorant or accidental 
Cauſes? Every Body that judges impartially, muſt 
undoubted!y think him very malicious, or HA 

- lin 
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blind. Much more muſt an inconſtant and wave- 
ring Mind be irrefragably convinced hereby; not 
only that a wiſe Contrivance of a Workman is re- 
quiſite for theſe Purpoſes: But even that a great 
Power, yea, a divine Power, ſurpaſſing all that is 
humane, ſhines out here with the utmoſt Luſtre. 


S ECT. XIV. The very great Strength of the Muſcles. 


Ask an Atheiſt, ask a Sceptick, ask a great 
Mathematician and Philoſopher, ask all] Men with- 
out Diſtinction, and let them ſay if they can, after 
what manner in ſuch tender Threads of Muſcles, as 
are thoſe of which the Fleſh of Men and Beaſts is 
made up, a Faculty is lodged, by which, upon their 
contracting themſelves, ſuch a ſurpriſing Force can 
be produced, as is exerted by them in their Motion. 

And let no Body think that we are ſpeaking 
hyperbolically to magnify the Matter, or to excite 
their Aſtoniſhment: For, 

Firſt, Can any one believe, it it had not been 
demonſtrated by that great Mathematician Borel, 
Par. 87, 88, and 127, that when a Man lifts up 
with his Mouth a Weight of near two hundred 
Pound with a Rope faſten'd to the Jaw-Teeth 
(which, according to him, has been done even as 
far as to three hundred Weight) that the Muſcles 
named the Temporalis and the Maſſeter, with which 
People chew, and which pertorm this Work, do 
exert a Force of above 15000 Pound Weight ? 

Secondly, Can any one ſee without Aſtoniſhment, 
that when the Weight R (Tab. V. Fig. 9.) of fifty 
five Pound is held up in Equilibrio by the Elbow 
B, of the Arm AB, the Muſcle named Delto ides 
D C, which only raiſes the Arm in this Poſition, 
exerts a Force of above 60000 Pound ? See the 
ſaid Borelli, Par. 124, at the End. 

Thirdly, 
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Thirdly, It any one hanging his Arm directly 
downwards, lifts a Weight of twenty Pound, with 
the third or laſt Joint of his Thumb, can he learn 
without Amazement, that the Muſcle which bends 
the Thumb, and bears that Weight, uſes a Force of 
about 3000 Pound? He that doubts of it, may 
conſult the abovementioned Borelli, Par, 86, 126. 

But, Fourthly, He who ſees that the Mu ſculi 
Glutai, which together compole the greateſt Part 
of the Buttock, and move the {ame about the Top 
of the Hip-bone backwards, do exert a Force of 
about 300,000 Pound, when they raiſe a Weight 
of 65 Pounds, by extending horizontally the Bones 
ot the Leg and Thigh, according to the Experi- 
ment of Borelli, Par. 125. I ſay once again, Who- 
ever (ces and underſtands this, muſt needs admire 
the Power of his great Creator, that he has en- 
dow'd our Muſcles with ſo vaſt a Strength. See 
Borelli, Par. 125. 

Eſpecially, if we here add, Fifthly, That cal- 
culating all the Forces of the Muſcles that are 
exerted, when a Man, ſtanding upon his Feet, 
does only leap or ſpring upwards the Height of 
about two Foot; if the Weight of ſuch a Man be 
a hundred and fifty Pound, the Muſcles in that 
Action will exert above 2000 Times more Force, 
that is to ſay, about 300000 Pounds. Borlli, par. 
176, compures it yet higher. | 

And, Sixthly, That the Heart at each Pulſe or 
Contraction, by which it protrudes the Blood our 
of the Arteries into the Veins, exerts a Force of 
above 100,000 Pounds; ſee the ſame Borelli, Par. 
76. p. II. we chuſe rather to ſpeak of theſe Mat- 
ters in round Numbers, than exactly to follow his 
Calculations, (which are every where larger) that 
we may prevent any Cavilling in theſe ſurpriſing 

nd wondertul Matters. 
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Sect. XV. Conviftions from the foregoing Obſer- 


vations 

Ye a, if the Force of the Muſcles were really 
much ſmaller, ought we not to ſtand amaz'd at it, 
whilſt we thus diſcover in our Bodics the Divine 
Power of our Creator, producing ſuch itrange Et- 
fects with a Matter ſo fine and tender as the Fleſh 
of an Animal, contriving and diſpoſing them in ſo 
narrow a Compaſs, and adapting em to ſuch regu- 
lar Ends? Whenwe ſce the Joints form'd, and their 
Motions maintain'd by perpetual Fountains of Oyl 
and Water (of which more hereafter) to preſerve 
them ſmooth and ſupple ? And above all, when we 
ſee ſuch ſurpriſing Force in many Muſcles ſo readi- 
ly obeying his Will, that istoſay, moving and re- 
ſting as we pleaſe; and others again, moving ſpon- 
taneouſly and involuntarily ; and farther, a Facul- 
ty or Power placed in the Muſcles themſelves, 
whereby, tho' their Motion ceaſes, they are con- 
tracted or ſhorren'd; and this Power balanced by 
a contrary or oppoſite one, in ſuch a Manner, that 
the Parts of the Body may alſo keep their juſt 
Proportions, without any Concurrence on our 
Side; as, for Inſtance, the Mouth is preſery'd and 
held exactly In the middle of the Face, by two 
Muſcles drawing againſt, and balancing each o- 
ther ; this is very obvious, when one of thoſe 
Muſcles having loſt its Force by any Diſeaſe, the 
other ſhall con vulſe or draw the Mouth awry, and 
thereby the Face will be depriv'd of its beautitul 
Regularity and Uniformity. 

To conclude this whole Matter, Can any one 
aſcribe all this to Chance, or one that works with- 
out knowing that he makes any Thing, and this 
in particular? And does not this prodigious Force 
which the Muſcles exert, raiſe his Thoughts to an 
Almighty Workman, and the Dire&ion of them, 

to 
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to inſinite Wiſdom and Goodneſs? And can he 
obſerve, that almoſt inexprefſible Force, which his 
Body would exert, it all the Muſcles thereof ſhould 
put torth all their Strength at once, without being 
{rut with Amazement at the ſame. 

He that cannot yet, in the Contemplation of his 
own Body, diſcover a God, how unhappy, how 
deplorable, muſt he be? 5 


Szcr. XVI. Tranſition to the Demonſtration of the 
Force of the Muſcles. 


Wuairsr I am writing this, it is obje&ed to 
me by a certain learned Perſon, that what has been 
{aid about the Force of the Muſcles, will not ap- 
pear to all Readers ſo ſtrange as really incredible; 
ſince it will not eaſily be admitted by any one 
without further Proof, that a Power of ſo many 
thouſand, yea, hundreds of thouſand Pounds, 
can be exerted by the Fleſh of a human Body: 
Wherefore that we may not give Occaſion ro A, 
theiſts and Scepticks to think that we rather affect to 
ſay lomething here that is ſurprizing and uncom- 
mon, than what is true; it ſeem'd neceſſary to ſhew 
in Tome manner, the Grounds of our Aſſertions: He 
own'd indeed, that I had reterr'd thoſe who doubt- 
ed, to Boreli and his learned Work, but that the 
ſame could not well be read and underſtood, but by 
experienced Mathematicians; but foraſmuch as all 
of them did not entirely agree in their Inveſtigati- 
ons of Nature, the unhappy Philoſophers whom 
we endeavour to confure, might pretend from thence 
to avoid the Force of this plain Proot of a great, 
powerful, wile, and gracions G 0D. 

For which Reaſon, be added, if it could conve- 
niently be brought about, it would be of great Uſe 
to demonſtrate this Force of the Muſcles, which 
ſo far ſurpaſſes all Belief, upon ſuch Grounds as 

Vor. I. M might 
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might eaſily be apprehended by a ſenſible Reader, 
tho' not well verſt in Mathematical Sciences. 

This Conſideration has prevail'd on me to inſert 
here the following ſhort Digreſſion, which may 
help to give thoſe that are unexperienced, a clear- 
er Conception of what Borelli has diſcover'd in this 
Matter, in which J have therefore repreſented the 
greatneſs of the Force of the Muſcles as plain as I 
can, without adding thoſe Mathematical Demon- 
ſtrations, which are A tedious to ſome, and ſo unin- 
telligible to others; requiring nothing more of our 
Reader, bat that, beſides the Knowledge of a few 
and commonMechanicalInſtraments, he underſtands 
never ſo little the Uſe of the Tables of Sines, and the 
Computation of plain Re&angular Triangles, which 
may be learn'd by any reaſonable Perſon, if he be 
rightly inſtructed, in a Week or leſs; in caſe he 
thinks this great and convincing Proof, of the Per- 
fections of his Creator, deſerves {ſuch Pains: How- 
ever, if there be any who have no Inclination this 
way, they may paſs by theſe Demonſtrations, and 
proceed to the following Matters. 


Secr. XVII. Brief Demonſtration of the Firce of 
the Muſcles. 


OW to repreſent to an ordinary Capaci- 
ty, and convey, in ſome meaſure, to the 
meaneſt Underitanding a clear and diſtin& Notion 
of the great Force of a Muſcle, as it were by Gra- 
dations: Let us ſuppoſe (Tab. VI. Fig. 5.) that the 
Muſcle, K DQP, is the Deltoides; of which 
mention has been made above (H. 14.) whoſe Of- 
fice is to lift up the Elbow. 

2. This, according to Bo eli, (F. 82.) is a Ra- 
dius Muſcle, compoſed of ſeveral Plum iformar Mul- 
cles, like HZ QL, and GVP W. See below 154. 
3. Let vs here, for Plainneſs and Conveniency 
ſake, imagine this Muſcle to conſiſt only of theſe 

two 
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two plumiformar Muſcles, viz. HZ AL, and 
GVE Ws 2. i | 

4. How this Force will be calculated, when the 
Muſcle is compos'd of more plumiformar Muſcles 
than two, Will be made appear hereafter. 

5. Theſe Muſcles are called Plumiformar; be- 
cauſe that in GVP W, the moveable Tendon, 
DGP has inſerted into it, on both Sides, a great 
Number of carnous Fibres, as GVP W, all which 
like the ſingle Feathers of. a Quill, run parallel to 
each other, and are faſten'd ro the oppoſite Ten- 
don VP W, which being immoveable, cannot 
follow. | 

6. Seeing therefore, theſe carnous Fibres, G V 
and G W, are both of them faſt and immoveable 
ar VW; and ſceing, that each of them isto be 
contracted by a Power, be it what it will; the 
Conſequence muſt be, that of Neceſſity they are 
to be drawn upwards, together, from G to N. 

7. After the ſame manner, likewiſe, the Point H 
is drawn up to O, in the other plum iformar Muſ- 
cle, HZ QL, by the Contraction of all the late- 
ral Fibres, as HZ and HL. 

8. We ſee, that the Points H G, or rather the 
Tendons, D H and DG, being lifted up to O and 
N; the Point D, and there with the Tendon K D, 
muſt neceſſarily follow directly, and be drawn up; 
in 'a-righr Eine, to K. 

9. If the Forces, which draw the Points H and 
G upwards to Q and P, be equal, the Obliquities 
or Angles, HDX and & D, muſt certainly be 
equal alſo; then taking this for granted, as we 
ſuppoſe it is; it follows, that there will be an E- 
quality in the muſcular Fibres, aforementioned, 
not only as to their Obliquities or Angles, NG M, 
NG Rand OHL; O HZ, which theſe, and 
all the other Fibres form with there moveable Ten- 
dons, HQ and and G P ; but there will alſo be 
an Equlity to their Forces; M 2 10 
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10. Theſe Angles HD X and G DN; as alſo 
VGN and W GN, and in the other Muſcle, 
Z H O and LH O (which form the Directions 
of the obliquely drawing Forces DG or D , 
with the Direction of the perpendicularly drawing 
Force, D X ; and of the muſcular Fibres, G V, we 
G W, or HZ, HL with their moveable Tendons) 
ſhallhereafter, torBrevityſake, call Augles of Obliquity. 

11. To proceed; let B be the Elbow upon 
which the Weight T, hangs; let B I A be the up- 
per Bone of the Arm or Humerm; let K EF A be 
the round Bone thereof, which can turn in the Ca- 
vity E F, in the Shoulder, about the Center C; 
and laſtly, let the Tendon D KI, which is inſert- 
ed in the Bone at I, touch the round Bone at R, 
at the Extremity of it. 

12. Thus it muſt appear to every one, that 
when the Tendon DKI (8) is drawn up to X, 
according to the Line K X, the whole Bone I BA, 
will turn about the Center C; and K will be mo- 
ved to u, and B to mn; tis plain the Weight T, by 
the contracting Power of the two plumiform 
Muſcles, muſt thus be litted up. : 

13. This therefore is a ſhort Deſcription of the 
Action of the Muſele Deltoides, when it lifts up 
the Weight T hanging upon the Elbow B; or ra- 
ther poiſing it in Equilibro. 

1 4. To enquire further into the Force of this 
Muſ cle, let us begin from the Weight T, and pro- 
ceed upwards to the Muſcle. 

15. This Weighr J, according to the Obſerva- 
tion of Borelli, (F. 84) is found to be 55 Pounds; 
which (the Weight of the Arm being included) is 
what being hung at the Elbow may tolerably be 
ſupported. 

16. Since the Weight T draws the Bone of the 
Arm B AI downwards; and che Tendon IK D, 
draws the fame upwards, by the Force of the 


Muſcie DQ. 17. Ic 
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17. It is eaſy to perceive (and is what has been 
obſerved before) that theſe ' two Powers here do 
reſiſt each other, like the Seelyard, or angular Ba- 
lance, B CK. 21 | 

18. We likewiſe ſee that the Arms of this Ba- 
lance, B C and K C, are of very unequal Lengths. 

19. Now every Body knows that a Weight, 
ſuch as t here, drawing with a Chord tr D K, the 
ſhorteſt Brachium or Arm, C K, muſt be much 
greater than the Weight T, which bangs at the 
longeſt Arm, CB, to cauſe them to balance one 
another. | 

And therefore we ſee, by theſe unequul Brachia, 
BCK, that the Force of the Muſcie DQ P, 
which draws the Arm K C, inſtead of the Weight 
, muſt be greater than the Gravity of the Weight 
T, or 55 Pounds. 

21. To proceed, then, to ſhew how much the 
Force of this Muſcle muſt be greater than the 
Weight T: It is a known Rule in Mechanics, that 
if the Weights T and t, are faſten'd to a Balance 
of unequal Arms turning at C (which either hang 
ſtreight down, as in Tab. VI. Fg. 2 ; or makes an 
Angle at C, as in Tab. VI. Fig. 3.) each of them 
drawing at right Angles at K and B, the reſpective 
Arms of the Balance, the Weight t, hanging at 
the ſhorteſt Arm K C, mult be, in order to make 
an Equilibrum, ſo many times greater than the 
Weight T at the longeſt Arm; as the longeſt 
Arm, B C, is longer than the ſhorteſt Arm, K C. 

22. Every one that doubts of this, may from 
Experience be convinced, by making ſuch Balan- 
ces or Steelyards, which may be attecied, by bring- 
ing the Gravity of the Arm it ſelf, in tuch a Poli- 
tion With the Weight, as Mathematically to ob- 
ſerve an Equilibrium therein. 

23. Now, granting the Rule (21) to be true, as 
it apparently proves to be; Bore? finds (F. $3) 
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by exact Scrutiny, that the Length of the Elbow 
BC, (Jab. VI. Fig. 1.) from B, where the Weight 
I js ſuſpended to C, the middle of the round Bone 
or Joint (which Length B C, makes the longeſt 
Arm of the Balance) is fourteen Times as long as 
K C, the half Thickneſs of the ſaid round Bone 
KEF A; the Semidiamiter of which makes the 
ſhorteſt Arm of the Balance. 
24. For which Reaſon then, according to the 
forcſaid Rule (21) the Tendon K D, drawing from 
the ſhortelt Arm K C, ought to have fourteen 
Times the Force of the Weight T, in order to 
reduce the whole to an Equilibrium. 
Now this Weight T, according to (15) the 
Obſervation of Borelli, is 55 Pounds: So then the 
Force, wherewith the Tendon K D muſt be drawn 


up by the Muſcle, or by the Weight, in order to 


maintain the ſald Equilibrium, is equal to 14 
Times 55, or to 770 Pounds. 

25. And thus we ſee how much the Force, which 
the Muſcle DQ exterts, mult over-balance the 
Weight T, which it raiſes up only from the Head 
of the Steelyard B CK; becauſe it draws the 
ſhortc:t Arm K C. 

26, For Inſtance, imagine the Tendon K D 
continued tor; and further, ſuppoſe the Weight 
:, hanging perpendicularly from the Pulley at 7, 
and ſo faſten'd to the Tendon K D, that the Pul- 
ley may play (or run round); tis manifeſt, that 
the Weight : muſt amount to 770 Pounds, if it 
poiſes the Weight T, or makes an Equilibrium 
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27. But now if this Force of 770 Pounds were 
to be produced by two other Forces operating o- 
bliquely, according to DG and D H (inſtead of 
the Weight t, whoſe Power is directed by the 
ſtrait Line K Dy) we ſhould perceive this Motion 
to be, according to what the two plumiformar 

| | Mulcles 
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Muſcles, HZQL and GVP W, muſt neceſſa- 
rily be apprehended, by their moveable Tendons, 
DQ and NP, to produce. | 

28. It is then plain, that each of theſe two plu- 
miformar Muſcles, HZ QL and GVP W, muſt 
raiſe the half of 770 or 385 Pounds; it being gran- 
ted, that the Forces, as well as the Angles of Obli- 
quit) H DX and G DX (10) of each plumifor- 
mar Muſcle, are equal to one another. 

29. There does therefore occur in this muſcular 
Structure another Machine, or rather a Pulley, 
whereby we may learn, that the plumiformar 
Muſcles will each of them exert a greater Force 
than 385 Pounds, or 770 Pounds together; and 
this Augmentation of their Force is owing to the 
Alteration of the Line of Dire&ion of the Power 
which here draws, by theſe two Muſcles obliquely ; 
deviating, at the ſame Time, from the direct Line 
E D Hr, and forming the Angles K DG and 
K DH. 

30. To prove this, ſuppoſe (Tab. VI. Fig. 4.) 4 
Weight K, of 770 Pounds, hanging at a Cord, 
K D, which turning over a Pulley , has as its 
other End, another equal Weight t, viz. of 770 
Pounds capable of ſupporting the firſt Weight K 

31. Now let it be imagined, that this Weight 
is taken quite away; but to ſupply its Place, two 
other Weights are ſubſtituted, viz. P and Q; the 
Chords of which Weights, viz, Pu Dand AP, 
run about the Pullies z and ; and both are fa- 
{ten'd to the Rope X Dat D; and from the An- 
gels DX and b DX, © 
32. It is plain, that ic the Weights P and Q bc 
equally heavy, and the Angels of their Obliquity (tog 
G DN and DX, be equal, each of them mul? 
raiſe the half of the Weight K, which is compu- 
ted to be 770 Pounds, that is to lay, each muſ. 


raiſe 315 Pounds. 
M 4 23 This 
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33. This is what is obſerv'd before in the Caſe 


of the two plumitormar Muſcles, Z QL, and 
V PW, (28) with no other Difference than here, 


| inſtead of the two plumiformar Muſcles, two 


Weights, P and Q, are ſubſtituted, ro render the 
Demonſtration more intelligible. 

34. But here occurs another notable and known 
Truth in Mechanicks : It two equal Weights, P 
and Q, do hold in Equilibrium a third Weight K, 
with the Apparatus of Cords repreſented here, in 
Tab. VI. Fig. 4. and deſcribed (31) each of thoſe 
two Weights, P and Q, muſt be ſo many Times 
heavier than the halt of K (or 385 Pounds) as the 
Line DG is longer than D X. 

35. Obſerving at the ſame Time, that the Ratio 
(or apparent Length with Reſpe& to each other) 
of the Lines DG and D, are found by taking ad 
libitum, a Point, as X, in the extended Line K D, 
and from thence drawing the pricked Line X G, 
ſo as to make the right Angle GX D. 

36. To know then how many Times the Weights 
P and Q are each of them greater than the halt of 
K, or 385 Pounds, we need only enquire how ma- 
ny Times D G is longer than D X. 

37. And this is found by know'ng the Chord cf 
the Angle of Obliquity, G X (or the Number ot 
Degrees ſubtended by a Line falling at right An- 
gles at X, and cutting Part of the Arc of the Cir- 
cle at the Points X or G, the Centre of which Cir- 
ele is to be at D): Therefore, having found the 
Angel G DX, the Angle DG X is known or 
Courſe; becauſe the whole Triangle being rectan- 
gular, the two Angels GD X and D G X, muſt 
be equal to one right Angle, or the Angle D G X. 

38. After which (35) drawing a Linc at Plea- 
ſure d x (Tab. VI. Fg. 5.) and lo as it may be di- 
vided into 385 Parts, by a Pair of Compailes, and 
drawing from it at x another Line x m, which makes 
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the right Angle d x mn, and drawing from d ano- 
ther Line, d n, which muſt cut x M at g, and form 
with x 4 the known Angle of Obliquity x dg. 

39. Then it we meaſure the Line d g with the 
Compaſſes, and obſerve how many ſuch Parts (of 
which 385 make up the Line d x in this Inſtance) 
are contained in the ſa d Line dg, we ſhall find, in 
this Caſe, the Parts of dg to amount to about 
442,4 Whertby it will be known that d x, in Fig. 


5. or D Xin Fg. 4. Is to dg, or DG:: As 385: 


To 442. ä 

And according to the Rule (34) that the Weight 
Por Q, will each of them amount to 442 Pounds, 
and conſequently ſo far exceed the haf of K, be- 
ing 385 Pounds: By this way, even thoſe who do 
not underſtand Mathematicks, may be made to 
apprehend theſe Demonſtrations. 

41. But they who have made the leaſt Progreſs 
in that Science, and are but tolerably verſed in the 
Calculations of plain Trigonometry, may, with- 
out this round- about Way of Admeaſurement, or 


making the new right angled Triangle d x g, (Tat. 


VI. Fig. 5 .have Recourſe to the Tables of Sines, Se- 
cants, and Tangents, with the ſame Eaſe as if the 
Line DX (Pg.4.) were really divided into 
10,000,000 of Parts; or, if fo much Exactneſs be 
not required, into any leſs Number. 

42. For if you ſearch thoſe Tables for the ſe- 
cant Line of ſuch a Number of Degrees as the 
Oblique Angle G D & contains, you have exact- 
5 * conſtituent Number of Parts of the Line 

43. And comparing theſe 10 000,000 Parts, with 
the Number found in the Secant correſponding, you 
will have the Proportion of D X to DG; or know 
how many times DG exceeds D X in Number of 
Parts; and conſequently how much heavier the 
Weight P is than the half of the Weight K. _ 
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Therefore it appears, 

44. That as the Radius, or io. ooo, ooo: To 

the Secant of the Angle of Obliquity G DX : : So 

is DX: To DG; or (36) the half of the Weight 

K, to the Weight P. 85 

45. Now to bring this home to our Caſe, Borel; 
finds (H. 82.) that the Obliquities of the Tendons 
DG and H D(7ab. VI. Fg. 1.) upon the Tendon 
K D X, viz. the Angles X D G and X DH, are 
equal, each, to 30 Degrees; and the'Secant of 
30 Degrees, as appears by the ſaid Tables, is 
11. 547,005. 

46. Now ſince an Inconveniency attends the 
Greatneſs of theſe Numbers; and ſince the Cal- 
culation here before us does not ſeem to require ſo 
great Exactneſs, the Proportions may be ſufficient- 
ly expreſſed, tho' as many Letters, or Cyphers be 
cut off from each of theſeNumbers (viz.100.000,00 
and 1 1.) 470, 5) as ſhall be thought convenient; 
that if from each five Figures or Cypher be laid 
aſide, the remaining Proportion, 100 and 115, will 
7 this Matter clearly enough: Therefore, it 


were to be divided into 100 Parts, DG wou'd 


as much exceed D X as 115 exceeds 100. 

47. Suppoſing the Caſe to ſtand thus: Theſe 
100 Parts (or the Radius) according to (34): Arc 
to 115, or the Secant of 30 Degrees (or D & to 
G D) :: As 385 Pounds, or the Half of the per- 
pendicular Weight K: To 442 Pounds, or the o- 
blique ſuſpended Weight P (Tab. VI. Fg. 4.) 


Which is in brief thus; DN:GD::—:P, or 
| 2 
the ſame in Numbers; 100: 115 : : 385 : 442. 
48. Now this Weight P, repreſents the Force of 
the plumitormar Muſcle, G V Þ W (Tab VI. Fig. 1.) 
which theretore in this Caſe mult be 442 Pounds. 


49. And 


0 e 


The Chriſtian Philoſopher. 183 


49. And thus we ſee how the muſcular. Force, 
which was augmented before (24 and 25) by the 
ſhortneſs of the Arm of the Steelyard, is here yet 
more augmented by the Obliquity of this Draught 
tending towards DP ; namely, from 385 to 442 
Pounds. 

50. So that in caſe the Tendon DP, were leng- 
thened- tos, and moved about a Pulley there, a 
Weight q, muſt be ſuſpended to it there; and like- 
wiſe one of the ſame bigneſs muſt draw the Ten- 
don D Q, to the End, that by making together 
884 Pounds, they may raiſe directly, or perpendi- 
cularly, the Tendon DK, by their oblique 
Draught; whoſe Force, according to the Directi- 
on D X, is equal only, to 770 Pounds. 

51. But if, farther, we ſhou'd again remove the 
Weight q, as before, and raiſe the Tendon D G, 
according to the Direction DP, with the ſame 
Force of 442 Pounds, by the Help of the two ob- 
liquely acting Powers, according to G V and GW. 

52. The ſame Machines or Pullies occur here as 
before (29, Cc.) (Tab. VI. Fg. 4.) and the ſame 
Properties in all Points. 

53. And it follows (32 and 33) that the Powers 
SV ard GW, acting accordingly (Tab. VI. Eg. 1.) 
each will raiſe to the half of 442, or 221 Pounds. 

54. As alſo, that the Force G W, in order to 
operate as aforeſaid, muſt be as many times great- 
er than 221 Pounds, or the half of the Weight , 
as G W is longer than GS; ſuppoſing again (35) 
that GS W is a Right Angle. 

55. The Proportions of both which, G S and 
G W, are found, if the Angle of Obliquity S GW 
be, moreover, known ; after the ſame manrer as 
we have ſhewn above (from Propoſition 35 to 44.) 

56. That is (by the Rule 44) As the Radius, or 
1090, ooo: ls to the Secant of rhe Angle of Obliquity 
S GW (or by 34): : So is the Half of 242 or 221 

Pounds; 


— 
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Pounds : To the Force that muſt act according to 
G W. 12 
Nou, in order to diſcover the Power of 
this laſt Force, Borel finds ($. 8 2,) that the Angle of 
Obliquity, SG W, made by the contracting ot the 
carnous Fibres G W, with their moveable Tendon 
GP, ts an Angle of 8 Degrees ; the Secant of 
which (ſtriking of the two laſt 9 appears 
by the Tables to be 100,982: 58. 

58. And conſequently according to 4 

As 100,920, or the Radius: To the Nut of 8 
Degrees, or 100,982 : : So is the Force of 221 
Pounds drawing directly: To 223 Pounds; or the 
Force which draws obliquely, according to G W, 
when it raiſes the ſaid 221 Pounds perpendicularly, 
according to the Direction G8. 

Which in ſhorr ſtands thus; 
100000 : 100982 : : 221: 223. | 

59. So then the carnous Fibre G W, exerts a 
Force of 223 Pounds in this Caſe when it operates 
ſingly ; and when the plumiformar Muſele, GVP W, 
has no more than this only ede Fibre, G W. 
on) this ſide. 

60. We will ſuppoſe it to be really fo, in order 
ro render it more intelligible to unexperienc'd Per- 
fons ; and afterwards briefly ſhew, how it wou'd 
be, in caſe there were in each half GP W, ot the 
plumiformar Muſcle, as many more Fibres as may 
be imagined. 

61. In the mean while, ſince according to this 
Suppoſition there are two plumiformar Muſcles, as 
GVP Wand HZ QL, of which this great Muſcle, 
or De/toides, is compoled ; and ſince each plumitor- 
mar Muſcle has two Sides, each of which (59) 
exerts a ſeparate Force of 223 Pounds, and joynt- 
ly a Force of 446 Pounds ; this then is the Force 
of the wiole p:umijormic Muſcle, GV 55 W. 

+. Ra. 
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62: Thus we ſee that this whole Deltoides, conſi- 
ſting of two plumiformar Muſcles, or tour halt Sides 


thereof, by the Force of the Steelyard BCK (25) 


dces balance, by the firlt oblique Draught of the 
muſcular Fibres, GV, G Wand HZ, NL, a Force, 
or Weight, four times 223 Pounds, or 892 Pounds. 

So, that inſtead ot the Force of each carnous Fi- 
bre, G W, Cc. there hung, ſuſpended, a Weight p, 
of 223 Pounds each; tour ſuch Weights mult ope- 
rate with the ſame Force, as the four Sides of the 
two plumiformar Muſcles; and thereby the Weight 
T, hanging to the Elbow B, wou'd be kept in 
Equilibrium. — 

63. Now to paſs on, further, to a greater Aug- 
mentation of the Force of the Muſcles, produced 
by the the Structure of carnous Fibres, GV, GW, 
Z E, HL, Cc. which are moveable ; and alſo pro- 
duced by the Texture of the Muſcles themſelves. 

64. We find, after the niceſt Scrutiny, that theſe 
muſcular Fibres WG (Tab. VI. Eg. 1.) have of ſe- 
yeral little, hollow Interſtices ; which, whillt the 
Fibres are extended lengthwiſe, as AB CD E. 
(Tab. VI. Fg. 1.) are included within right Lines; 
but when the Power which extended theſe Fibres 
ceaſes, theſe Interſtices appear in circular Figures, 
as ug, Cc. (or G MW, Tab. VI. Eg. 1.) 

65. If now, by the Fibre WG, being immove- 
able at G, a Weiglit T, ſuſpended to it, muſt be 
ra ſed tis plain, that in performing ſuch an Action, 
by any Force (whatever it be) the Breadth or 
Thickneſs of the ſaid Fibre mult be imagined to be 
encreaſed; and the Length, at the ſame time, 
malt necaſlarily be diminiſhed. 

So that the Parts AB CD E (Hg. 1. Taub. VII.) 
being dilated, or made wider, do aſſume the Fi- 
gures a ede; by which the Length of the Fibres 
WG, becomes vilibly ſhortned ; viz. from W G 
towg; and the Weight T, at the ſame time, is 
ra.Sd up tot. | 66 This 
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66. This Tumefaction, or Swelling of the Fibres] 
which compoſe the Body of the Mulcle, does pal. 
pably appear in ſeveral Parts of our Bodies; and in 
ſeveral particular Muſcles, which contract them- 
ſelves in the Exerciſe of their proper Functions. 

Let any Man, witl- either Hand, take hold of 
his other Arm jult below the Elbow, to convince 
himſelf, whether or no he does not feel the Muſcles 
of the Arm ſwelling and contracting themſelves, 
when he opens and ſhurs theFingers of the Hand 
which he {queezes that way below the Elbow. 

67. Now whether the Eigure of theſe long Parti- 
cles, or little Tubes AB C DE (Jab. VII. Hg. 1.) 
be round, as abcde; or whether they may be 
imagined Square, as a bed e, the better to determine 
their Co-operation with other Fibres, we ſhall not 
pretend here to decide; it being a Matter foreign 
to our preſent Pur poſe. 

68. Neither do we here enquire after what man- 
ner, or by what Cauſes the Interſtices A BC, Cc. 
become thicker, or how they aſſume the Form of 
abc, &c. ; concerning which, we leave every Man 
to enjoy his own Opinion, till the true and cer- 


rain Manner thereof be clearly and inconteſtably . 


demonſtrated. 

69. This 1s certain, that each carnous Fibre, 
as W G, conſiſts of a multitude of little Inſtruments, 
as ABCDE, each of which do become thicker 
and ſhorter in Motion. 

70. The Truth of the laſt appears experimentally 
from above (66) ; it remains therefore to ſhew theſe 
little Inſtrument, a, b, c, d, e, f, Cc. (Tab. VII. 
Fig. 2.) in each Thread, a p, where a Contraction 
happens (and conſequently the Breadth muſt be 
augmented) are very many in Number, and the Mi- 
nuteneſs of each exceeding fine. 

71. Let us ſuppoſe, in Tab. VII. Fig. 3. a e 
to be a Fibre with Interſtices ; which, in its 

utmoſt 
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atmoſt Extenſion, reaches to e, or is of the Length 
a e; at the Tendon whereof a Weight 4, being ſuſ- 
pended, it is held in an Equilibrium; but as ſoon 
asae is contracted to a d, the Weight q is raiſed 
„ N 
72. Imagining this Fibre ae, to conſiſt but of one 
Machine, vix. abc d, it wou'd be able to rife 
the Weight q up to P; becauſe the Line ae wou'd 
even by this means be contracted to a d. | 
73. But that this will not anſwer the Motion of 
muſcular Fibres, which we are here accounting 
for, appears ; 5 

Firſt, Becauſe when the Machine a e is fo long, 
the Thickneſs b c, would be incomparably greater 
than we now perceive in contracted Muſcles. 

74. For if a dauble Fibre ae, were two Inches 
long, which, by contraction or ſwelling, mult 
be blown up into the circular Figure ac d, the 
{aid Circle would be 4 Inches, and its Diameter c, 
above one Inch and a Quarter ; as is plain to thoſe 
who know that the Circumference of a Circle Is 
to the Diameter, As 22 to 7, or thereabouts 

75. We have choſen here to repreſent an extended 
Fibre rather by a long Line, and a contracted one 
by a Circle, than by a Tube and a Globe, to which 
there Reſemblance bears greater Affinity; becauſe 
we wou'd render the Matter as intelligible as may 
be to all Capacities. | 

76. Secondly, If the whole Fibre conſiſted of one 
Machine only, asabcd, and one ſhou'd cut it 
acroſs at hc, the whole Fibre would at once be 
diſabled from contracting, or exerting its drawin 
Power, ſo that it could never draw itſelf back to 
a; but more eſpecially, if the Contraction be per- 
formedby filling the Machine, or by the Expanſion 
of any Matter included therein; but in a Muſcle 
cut acroſs, Experience proves a Motion or Contra- 
ction, even after its Fibres are cut aſunder. 

77. 1 
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77. If now the Fibre conſiſted of two Machines, 
akgmand g % di, and which ſhou'd be divided 
from one another at c through g, the firſt Machine 
muſt be contracted to a, and the ſecond to d. 

78. But if this ſhould happen at k m, the Part 
akm being cut through, would not be able to 
contract it ſelf to a; not to mention the too great 
Thickneſs of k m (as was obſerv'd before concern- 
ing bc) for which would be equally contradictory to 
Experience as the former. . 

79. Hence we are taught, that (Tab. VII. Fg. 2.) 
when the Fibre is cut through at / or g, or k or I, 
or whatever it be, each Part is drawn back to its 
Tendon to which it is faſtened, that is, to a and 
p; for Inſtance, if the Fibre be cut at g, the Ma- 
chines between a and f and drawn to a; and thoſe 
between g and / to p; and thus we ſee, that 
by this means the Cut made through any Muſcle is 
viſibly larger than then the Knife which made it. 

80. From whence we may conclude, that on 
both ſides of the Cut, whether at g b or elſe where, 
there muſt remain ſome Machines unwounded, 
which have in them a contracting Power, not- 
withſtanding the Separation; and by this means 
the Fibre is drawn inward, or contracted, after it 
is cut through in any Part. 

81. For if either ſide ſhould be left deſtitute of 
theſe Machines, ſo that none were to be entire or 
uncut, the Conſequence muſt be, that that ſide fo 
deprived of theſe Machines, could not be in a 
Condition to contain the Matter which is the Cauſe 
of the Fibre's ſwelling; and conſequently the Fi- 
bre could not be actuated by any Power which 
would draw it towards its Tendon. 

82. But ſeeing it is ſcarce poſſible to cut a Fibre 
through ſo near « or p (viz. at or ) but that 
the Parts, as we find Experience, do ſhrink on 
both ſides, as well the ſhort fide as the long, to 
their reſpectve Places. 83. Ir 
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$3. Itfollows then, that how little a Part ſoever, 

fucli as a or I, be cut off from the Fibre on one ſide, 

ſceing it ſhrinks back, it muſt neceſſarily contain 
{ome Machines, at leaſt one entire one, in it ſelf, 

84. And conſequently from hence we may pla in- 
jy conclude, that the Machines, whereof the Fi- 
pres are compoſed, muſt always be, each of them 
in particular, ſmaller than the Part cut off; and 
therefore of a wonderful Smallneſs. 25 

85. From whence, then it follows, that the Num- 
ber, at the ſame time, of theſe Machines, if the Fibre 
be of any conſiderable Length, muſt be very great. 

86. Borelli (from whom the Reader may receive 
ſufficient Satisfaction, concerning the multitude and 
minuteneſs of theſe admirable Mechaniſms, f. 1 15.) 
maintains, that ſince every Fibre is ſmaller than a 
Woman's Hair ; each Cavity ABCDE (Tab. VII. Fig. 
) which being contracted, forms a Machine abc de, 
maſt therefore be ti ner than the ſaid Hair. 

87. Now if theſe Machines be as broad as long, 
each Fibre will contain as many of them length- 
wiſe, as there can lie Hairs breadth-wiſe on the ſaid 
Length of this Fibre. 

88. But according to the Calculation of the ſaid, 
Boreli (H. ibid.) fitty Fibres, placed breadth-wiſe by 
cne another, do not amount to the ſpace of one Inch. 

89. Wheretore, according to this Computation 
fifty of theſe Machines muſt go to conſtitute a 
Portion of a Fibre of one Inch in Length. 

90. But for. Caution fake, and to keep within 
Compaſs, that Author does not calculate above 
twenty Machines for every Inch of Fibre. 

91. Which Calculation we may ſafely allow him ; 
becauſe, if any one may think it more convenient 
to imagine theſe Machines not to be altogether as 
broad as long, here is room enough to humour any 
ſuch Conjecture: For by this means, theſe Machines 
will have their Length exceeding their Breadth by 
Vor. I, ; 8; i. e. 


— 
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z, i e. they will be more than three times as long 
as broad. 1 

92 To return then to the Force of the Muſcles; 
there appears here, in each Fibre, a new Inſtru- 
ment of the follow ing Structure; viz. 

Firſt, We ſee, in Tab. VII. Eg. I. a great Machine 
W wy conſiſting of ſeveral ſmaller ones, as ABCD 
E Or. 

Secondly, That they are ſo formed, each little 
Machine, A or B, being contracted by a particu- 
lar Force, into Circles or Squares, or other Figures, 
i. e. expanded, as at A or B, Cc. or otherwiſe (in 
another Form) at a or b, Cc. contributes its ſharc 
towards raiſing the Weight T. 

Thirdly, That being joyned, or linked, to one 
another at a, b,c, Oc, they do likewiſe aſſiſt each 
other in raiſing the ſaid Weight. 

Fourthly, When this Machine, we, conſiſts of more 
or fewer little Machines, as a, 6, c, Oc. which ope- 
rate here atthe ſame time, the Weight T muſt ac- 
cordingly be raiſed to a greater or leſſer Heighth 
(as the Number of Machines are multiplicd or di- 
miniſhed) and conſequently the ſame Weight T, 
will be moved with greater or leſs Velocity : For 


Inſtance ; if there be ten times as many little Ma- 
cChines, contracting themſelves, the Weight T will 
be raiſed ten times higher; and at the ſame time, 
it will acquire ten times more Velocity. : 


93. All theſe Properties being fo uſeful and ne- 
ceſſary for a right Conception of the Motions, of 
the Muſcles ; and being a neceſſary Conſequence 
reſulting from their Structure; we ſhall endeavour 
to demonſtrate them by a Machine (adapted by 
Mechaniſts to other fort of Uſes) which ſeems to 
have a pretty nearReſemblance to the Nature and 
Office of the Muſcles in general, and to give the 
beſt Light into this Matter. 

94. Let us then ſuppoſe a Machine (Tab. VII. 
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777. 4.) in which a Weght T, hangs at a Cord, 
which being wound about the Pullies 1 a, 2 a, Oc. 
and 16, 2 b, Oc. inthe manner deſcribed by the ſaid 
Figure, is terminated and faſt'ned tothe Nail d. 

Then to each Pulley, 16, 26, 36, 46, let there 
be ſuſpended an equal Weight g h mn ; which four 
equal Weights, preſſing altogether, downwards, 
the Weight T will be thereby raiſed up and kept 
in Equilibrio. 

95. Now we may ſee in this Machine of Pul- 
lies, all the ſame Phænomena which have been ma- 
nifeſted in the muſcular Fibres (92); namely, 
that the whole Structure conſiſting of many little 
Machines, each docs, by a proper Force, bear a 
reſpective Part in railing the Weight es ; which al- 
together united, accumulate their Powers ſo as to 
prove mutually aſſiſting the one to the other. ; 

96. For, if the Cord be carried only from t, 
through 1a, 16, and terminating at e, be there 
faſt ned to a Nail; we have a Machine, which 
acting by the ſole Power of g, raiſes t. And in caſe 
the Cord be continued from the Nail e, on to the 
Pullies, 2 4 and 2b, and be faſt'ned to another 
Nail at f; this will be a a ſeeond Machine acting 
by the Power /; which, if it be joyned to the firſt, 
will help to raiſe the Weight. 

97. If theſe Machines and Weights be multipiied, 
by continuing the ſaid Cord farther on thro? 3 a 
and 3 broz, and from thence thro' 4 a and 4b to 
4, and ſo on; and a diſtin Weight ſuſpended to 
each, as and n. | 

We ſhall have a great Machine produced, from 
all theſe little ones; in which the three firſt Things 
expreſſed in Prop. 92. and repeated in Prop. 96. will 
occur. 

98. We ſee likewiſe, that the fourth Thing de- 
cribed (Prob. 92.) which ſeems to be of the great- 
eſt Importaace in this muſcular Demonſtration, 


N 2 does 
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does here meet with an exact Reſemblance ; viz, 
by how much the Number of little Machines is 
multiplied, by ſo much the more ſwiftly will the 
Weight t be raiſed up. 

99. This is eaſy to be apprehended by Conſi- 
deration, without the Circumſtances of Demon- 
ſtration; itg only acts on the firſt Machine, which 
is ſuppoſed to end at e (96)and the Centre of the 
Pully, x b, being firſt to r, is drawn down to 1 6, 
ſo that is has twice 1 added to its Length, in a 
terminate ſpace of Time; ſuppoſe in one Pulſe 
or Second of a Minute, the Weight: will be raiſed 
to T, in the ſame ſpace of Time the heighth of: 
T, which is equal to twice 1 7, 

Becauſe the Pulley 1 6 being thus run down from 
to 16, the whole Cord, 1 4, 1 b, e, paſſes thro' 
the Pulley 1 a; which Cord retains, as we ſee, on 
each of the two Sides, viz. on the Side 141 U, and 
on the Side 1 be, the Length of 1 6b r; and conſc- 
quently is twice the Length of 1 Ur. 

Now in proportion to the Quantity of Cord, 
running thro” the Pulley 1 a, the Weight t muſt be 
raiſed from to T; which muſt neceſlarily be twize 

the Length of 1 6 r. 
100. If now we joyn the ſecond Machine, the 
Cord of which ends at the Nail }, with its parti- 
cular Weight Y, it may be eaſily (96) inferred that 
when both the Powers g and h concur in their Ope- 
ration, to draw down the two Pullies 1“ and 2 6, 
from r and r, which are above (the Length of 1 6 
7or 2 br, which are equal) in ſuch caſe, I ſay, it 
may be inferr'd, that four times the Length of 167 
paſles thro” the Pulley 1 a, exactly in the {awe ſpace 
of Time ; as may be ſeen by the four Cords, ABC 
D; and conſequently, that the Weight z will be 
-raiſed to T, the heighth of 1 6 r, multiplied by 
four, in the ſaid ſpace of Time. 

101. If therefore theſe Machines and Powers, 
in, u, 
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n, u, Oc. were to be further multiplied, and all 
the Weights drawn down together, in one Second 
of Time, it is plain that the Weight t, according 
to the Number of Machines, muſt always, in the 
ſame Space of Time. be raiſed higher; and conſe- 
quently move with greater Velocity. 8 

And thus what is ſaid (92) concerning the Force 
of the muſcular Fibres, is demonſtrated in this 
Machine. 

102. Now, ſince this Machine of Pullies operates 
after this Manner; thoſe who are verſed in Mecha- 
nics know that it is endow'd with the following 
Properties. | 

Firſt, Thataltho' we take a greater Number of 
the ſeverallittle Machines, and the Weight g, h, in, 
u, that draw them, yet they, joyned all of them 
together, will not be able co raiſe or poiſe in Equi- 
librio a greater Weight than # or T; which g only, 
operating by itſelf, cou'd poiſe the ſame way. 

Secondly, But the Velocity, wherewith the Weight 
t riſes to T, will, by the Multiplication of theſe 
Pullies, be proportionably augmented ; viz, by 
how much the Number of theſe Pullies are en- 
creaſed, by ſo much ſwifter will the Weight ze 
riſe up to T. 

103. To prove this, let us ſuppoſe the Pullies, 
46, 3 b, 26,1 6, (Tab. VII. Fig. 5.) to be each ot 
them brought inwards to 7, r, r, r, by the gravita- 
tion of the Weights T T falling down tot:; fo 
that the Pullies on each ſide, to wit, 1 a, 2 a, 3 a, 
4a, may be in the common {treight Lined Q, 
indiſcriminately equal with the others, 16, 26,3 6, 
4b; the ſtreight Line, , , r, r, paſſing directly 
thro' the Centre 1 a, form thence thro' x 6, at the 
Center, and ſo on; in this State the muſcular 
Fibre 4Q 15 to be apprehended to be extended to 
its full Length, and conſequently inactive; and 
each little Space, dd R R, RRSS, SSBB, and 
N 3 BB 
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BBQQU, will perfectly repreſent the little Ma 
Chines of a Fibre which is in the State of Reſt. 

But if now the Side d R be extended both Ways 
to d DR, the Space d D RR D d will in ſom 
meaſure, give us a Repreſentation of one of th 
Machinesof a muſcular Fibre inflated, or ſwelle 
up, in performance of its Fun&ion ; becauſe th 
Cord by which the Weight T T is ſuſpended, is 
raiſed ſo high by the ſaid expanſion or ſwelling, 
and ſhortned at the ſame Time ſo much below: B 
this Means we receive a groſs Conception of the 
Action of the Fibres. 

104. Since therefore the Properties enumerated 
(102) are very fitly applicated to this Machine o 
Pullics, as well as to every Fibre, which it is pur- 
poſely adapted to repreſent; it occurs that the 
fixth Obſervation ſhou'd here meet with an Ap- 
plication- 7 
' 105. Namely, that in order to compute the 
Force of a carnous Fibre, we muſt, according to 
what has been lately proved, multiply the Force of 
a ſingle Machine of the ſame Fibre. 

106. Now Bor elli computes, (H. 124.) that each 
of the carnous Fibres of the Deltoides, viz. G W 
(Tab. VI. Fig. 1.) is two Inches in Length. | 

107. And, according to Prop. 90. each Inch 
contains the Number of 20 little Machines; five 
only (for Example fake) are marked here on the 
Fibre G W ; conſequently the whole muſcular Fi- 
bre G W, being two Inches long, contains 40 of 
theſe little Circles, or rather little Globes. | 

108. Each of theſe little globular Machines, 
G M (59) can exert a Force of 223 Pounds, to- 
wards raiſing T, or a Weight of 55 Pounds, which 
hangs at the Elbow; becauſe (by Prop. 102, and 
104.) one ſole Machine, G M, can act as much as 
40 in making an Equilibrium. | 

109. So that by multiplying the Force of 223 
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Pounds (which one ſole Machine G M exerts) by 
40, or the Number of ſmall Machines in a ſingle 
Fibre of the Deltoides, we diſcover the Force of 
the whole Muſcular Fibre G W; z. e. 40 Times 
223,0r 8920 Pounds. 

110. Now ſince this Deltoides is ſuppos'd to con- 
{iſt of two plumitormar Muſcles, each containing 
two diltin& Sides, or Ranges, of Fibres, as GVP 
and GPW, in the Muſcle GVPW, as alſo HQZ 
and HQL in the other plumiformer Muſcle H Z 
QL, in all four Sides (each Side here being repre- 
ſented by a“ ſingle Fibre G W) we muſt multiply 
(109) this Sum 8920 by 4, in order to find the 
Force of the whole Deltoides, which will then pro- 
duce a Force equal to 35680 Pounds. 

111. Now tho' this proves ſuch a Force in this 
Muſcle, as perhaps might ſeem incredible to a 
Perſon not conceiving the Demonſtration ; and 
tho' this Force itſelt be more than ſufficient for 
our Purpoſe, yer we ſhall however ſubjoin the De- 
monſtrat ion by which Borelli makes appear a Ne- 
ceſſity of even doubling this Force. 

112. Li. It is obvious to Perſons skill'd in Me- 
chanicks, that a Cord K T (the Weight K (Tab. 
VI. Eg. 6.) being ſuſpended to one End of the 
Cord, the other End being at the ſame Time fa- 
ſten'd to a Nail T, which renders it there im- 
movable) ſuſtains as great a Weight, or Force, by 
the Saſpenſion of the Weight K alone, as if it 
bore doubie the Weight of K. | 

113. This is manifeſt ; becauſe the Nail T con- 
tribures as much to the {training of the Cord K 
T, as if the ſaid Cord K T, had another Weight, 
m, equal to K in Gravity, hanging at the other 
End, which is ſuppoſed to be carry'd round the 
Pulley v; for this laſt Weight K may be perceiy'd 


* Vid. Prop. 120. where one Machine keeps the Weight 
T in Equilibrium, and 100 Machines can do no more. 
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196 Te Chriſtian Philoſopher. 
to be as well balanced, or kept in Equilibrio by the 
Nail T, as by the other Weight u, equal to itſolf. 
114. They who deſire to ſee this Matter demon- 
ſtrated more at large, may conſult the aforenamed 
Borellis ingenious Treatiſe, De motu Auimalium, in 
the 1oth Chap. of the firſt Part; it will anſwer 
our preſent Purpoſe, if theſe Matters be made 
meerly intelligible, for the Uſe of {ich as are not 
thoroughly verſed in Mathematics. x 

115. Now to apply this to the Muſcles (Tab. 
VI. Fi. 1.) it is plain from what has been ſaid, 
that the Muſcics there deſcribed, do repreſent a 
Sort of a Machine of Pullies; one End of the Fi- 
bres GV, G W, ZH, HL being fallend to the 
Tendons, VP W and Z QL, which adhere as 
immoveably to the Bones, as the Cord s in the Ma- 
chine of Pullies do to the Nails dd; whillt the 
other, and moveable Ends of theſe Fibers G V, 
G W, Z H, HL, do each of them exert a Force 
(62) equal to 223 Pounds; or the Power of each 
of theſe moveable Ends is equal to the Weight 9, 
which 15 ſuppoſed to weigh 223 Pounds: But all 
theſe four Fibres operating together, will balance 
a Weight of 892 Pounds. 

116. If, according to Prop. 112. this Force be 
doubled, the Force which this Deltoides exerts, 
by the Poſition of each of its Fibres, amounts to 
446 Pounds; and the Forces of all four acting to- 
gether, to 1784 Pounds, beſides the Multiplica- 
tion of this Number by 40, which we are going 
to ſpeak of, and concerning which, Mention has 
been made already, Prop. 63. 

117. And {ſince we have hitherto ſuppoſed, that 
each Fibre, in theſe Demonſtrations, is endowed 
With one or more Machines, like GM; and for- 

aſmuch as, according to Prop. 102, and 104, one 
ſuch Machine, as G M, can balance as great a 
Weight as all the 40 Machines of the whole Fibre 
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GW; it will appear, ſince the Force exerted by 
each Machine is equal, that in order to calculate, 
or make an Eſtimation of the entire Force of the 
whole Deltcides (or of the four muſcular Fibres 
conſtituting it) we muſt multiply this Number 
1784 by 40, or the Number of Machines in each 
Fibre, which amounting to the Sum of 71360 
Pounds, is the Force which (according to Prop. 
102, and 104.) the Deltoides is capable of exerting. 

118. Here this (Tab. VI. Eg. f.) may likewiſe 
ſerve, in ſome Meaſure, to demonſtrate from the 
foregoing Principles, the Force of the Mulcles 
called Glutzi, when they exert their Power in rai- 
ſing Weights ſuſpended to the Heels. 

119. The Glutans Major, which is the Muſcle 
we are to ſpeak of, is, according to Borelli, (F. 83.) 
made up like the Deltoides of plumiformar Parts. 

120. Suppoſe then B to be the Hecl; d the 
Knee; K EFA the round Bone in the upper Part 
of the Thigh; the Weight, to be raiſed by the 
Heel B, muſt, according to Borelli (F. 85.) be 
computed to weigh 65 Pounds. 

121, We perceive here, that the Shin and Thigh- 
Bone together (which are repreſented by B C) 
comprehend, in Length 31 Semidiameters of K C, 
or the round Bone ot the Thigh. 

122. If therefore an Equilibrium be to be made 
betwixt the Tendon DK 1 and the Weight T; the 
{aid Tendon cannot be raiſed to X, by a Force 
leſs than 31 times 65, or 2015 Pounds. 

123. And if this Force is to be extended by two 
other Tendons DH and DG; each of them will 
not only bear the half of 2015 Pounds; but be- 
cauſe they draw in an oblique Direction, will ſo 
much exceed the Half, or 1007;, as D G cxceeds 
D in Length. 

124. But Horelli ſays, in relation to that (F. 83.) 
that the Angles of Obliquitt X D G and X DH are 
each of 45 Degrees. 125. Con- 
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125. Conſequently (by the Tables of Sines, and 
caſting away the five laſt Cyphers) as the Radi- 
us, 100: To the Secant 45 Degrees, 141 :; So 
10073 : To 1420 Pounds. 

126. So that each of the Tendons, DG and 
DH, being drawn obliquely, muſt be acted on as 
if a Weight of 1420 Pounds, like DP or DQ, 
were ſuſpended over the Pulley P; otherwiſe their 
Force will not be equal to the Weight or Power 
Wo draws K D, according to the Direction 

127. And again; at D G, there are two other 
oblique Fibres, GW and GV: Theſe, to ope- 
rate in like manner with the former, will each of 
them contribute a Force ſufficient to raiſe the half 
of 1420, viz. 710 Pounds, gravitating perpendicu- 
larly in the Direction G P. 

128. But becauſe they draw obliquely the Force 
which draws according to GW, will ſo many 
times exceed 710 Pounds, as G W exceeds G S 
in Length. Be 

129. According to ($. 83.) of Boreli, the Ob- 
liquity of this Angle is 8 Degrees. | 

130. Therefore by Prop. 58. 

As the Radius 100000 : To the Secant of 8 De- 
grees, 100952 : : So 710: To 71653 Pounds. 
131. Therefore each Fibre G W, repreſenting 
here one entire Side, G P W, of this plumiformar 
Muſcle, muſt in the Caſe before us raiſe a Weight 
of 7163 Pounds. 5 

132. But further, according to Horelli's Com- 

utation (F. 125.) each of theſe Fibres is of the 
b of three Inches; conſequently each con- 
tains in its Compolitions 60 Machines. 

133. Therefore let 71655 (the Force found ac- 
cording to Prop. 130.) be multiplied by 60. - 

134. The Product of 716;3 multiplied by 60, 
43014 Pounds, equal to the Force which this one 

| | muſculat 
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muſcular Fibre G W (or even the whole Side of 
one plumiformar Muſcle, to which this Fibre is 
ſuppoſed to be equal) exerts towards raiſing up a 
Weight. 

135. Now it being taken for granted, that the 
Muſcle DQ, conliſts of two of theſe plumifor- 


mar Muſcles GW PV, and HLQZ, containing 


betwixt them, four Sides : Theretore theſe two 
Muſcles exerting a joynt Force, will (by Means 
of their four Sides, or four ſuch Fibres as GW) 
exert a Force equal to four times 43014, or 172056 
Pounds. | 

136. But ſeeing that this Muſc!e does adhere ar 
one End to a Bone, as if it were a Nail T, (Tab. 
VI. Fig. 6.) by its immoveable Tendon; and is 
only moveable, ſo as to carry a Weight, like K, 
at its other End ; this Force is therefore yet to be 
doubled ; becauſe the Muſcle, by its being faſt'ned 
at one End, ſufters as great a Strain, as it had an 
equal Weight ſuſpended over a Pulley, at the o- 
ther End. 

137. Wherefore doubling 172056 (the great 
Force of this Muſcle) we find that 344112 Pounds 
does correſpond to the Power that the Muſculus 
Glutæus Major can exert in performing its Fun- 
ction. 

138. And this is what we take to be ſufficient 


to inſinuate a general Idea of theſe Matters : If an 


one delires to ſee a more accurate and exact Ac- 
count, he may meet with more ample Satisfaction 
in the ſaid Book of Monſicur Borelli. We have 
been more brief in this Inſtance of the Glutarns, 
becauſe we judged it a needleſs Trouble to repeat 
Verbatim what has been demonſtrated more fui:y 
before in the Caſe of the Deltoides. 

139. We might here conclude this Work, of 
demonſtrating the Force of the Muſcles, it ſome 
Objections did not intervene, which might hinder 

Perſons 
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Perſons not thoroughly skill'd in Mechanics (for 
whoſe Sake we condeſcend to this prolix Way of 
Demonſtration) from acquieſcing in the Proofs 
that have been deduced from mechanical and ma- 
thematical Obſervations : Theſe Objection there- 
fore we ſhall endeavour to obviate by ſuitable Re- 
marks or Obſervations. 

140. The firſt Difficulty that may perhaps be 
ſtarred, is that in Tab. VI. Fig. 1, we have repre- 
ſented one ſingle muſcular Fibre in the Room of an 
innumerable Number of others, which conſtitute 
the whole Side of the plumitormar Muſcle G W P: 
Moreover, it ſeems agreeable to Obſervation, that 
one of theſe plumiformar Muſcles, repreſented by 
GVPW, is not confined to two plain Sides, 
GWP and G VP: but diffuſes its carnous Fi- 
bres, Pyramid-wiſe, in great Multitudes from a 
Point, as G, like a Verticilum or Wheel, in the 
Shape of the Extremity of the inverted Pyramid, 
 VGW: This happening from all the Points, 
G N, Cc. of the middle Tendon G D, theſe Fi- 
bres do in no faſhion repreſent a Plane; but con- 
ſtitute the Figure of a perfect Body, with Length, 
Breadth and Thickneſs. | 

141. In anſwer to this; to ſkew that our ſup- 

ofing theſe Muſcles to conſiſt of plane Sides 
( which is a Method we have judg'd moſt expe- 
dient to convey theſe Demonſtrations to the Un- 
derſtanding) does not in the leaſt alter or enervate 
the Force of the Demonſtrations; and to prove 
that the ſame prodigious Force wou'd manifeſt it- 
ſelf from every particular muſcular Fibre, tho 
the Calculation had been made from a greater 
Number of the Fibres of a verticillated Body, in- 
ſtead of the two Fibres G W and G V. 

Let ſuch as read this, conſider, Firſt, that as we 
have only taken two Fibres, G Wand GV, for 
the two Sides of the Muſcle, viz. G PW and 

| GPV 
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GPV (whether ſolid or plane) ſo likewiſe we 
have only aſcrib'd half of the Force of the whole 
Muſcle, G V P W, to each of theſe two Fibres, as 
by (61) where the Force of one carnous Fibre, 
acting according to Propoſition 59, was found to be 
equal to a Weight of 223 Pounds; to repreſent 
the Force of the whole Muſcle G V P W, we were 
under an Obligation of doubling 223 Pounds ; ſo 
that the full Force of a Mulcle is repreſented by 
the Force of two Fibres, or 446 Pounds ; this 1s 
the Foundation of what is to follow. 

142. Now, for the Benefit of unexperienced 
Perſons, we thus compute, that the Force of a 
Muſcle is the ſame, whether this Force be ima- 
gined to be centerd in two Fibres, as G W or 
GP; or whether rhe Force be diſtributed amongſt 
an infinite Number oft Fibres, contained in the 
Space GV WP; which Space you may imagine, 
it you pleaſe, to be occupied by a Body conſiſting 
of Length, Breadth and Thickneſs, and not a 
mere plane Figure. 

To this End, ſuppoſe (Tab. VII. Eg. 6.) a 
Weight D (not unlike Tab. VI. Fig. 4. and Prop. 
48.) of 442 Pounds, ſuſpended at a Cord D Q S, 
and ſupported by another equal Weight J. Now 
if we take away this Weight q, and balance the 
Weight Dby a Number ot other Weights faſtned 
to oblique Cords, G, A, P. Cc. each of which 
bears a Weght m, h, g, p, u, Oc. on this Account. 

It we now conceive the Cords to be fo order'd, 
that there may be imagined 100 Points, like 
GAP, Cc. in the Length of the Cord G O, to 
which the oblique Cords, GW, GQ. AB, AE, 
Oc. are faſt'ned: And moreover, that there are 
about eaca Point, as G, or A, or P, Cc. not only 
two Cords, as here at & and A, but imagine 1@ 
to be placed round the Circle, like the Spokes of 


a Wheel, or Yeticilla of a Flant; four ſuch Cords 


we 
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we have deſcribed to iflue from the Point P, vis; 
PV, FI, EHE. 

Laſtly, let it be alſo ſuppoſed, that the Weights 
g, B, n, n, p, are equal to one another; and that 
the oblique Angles, MG N, BAP, RPO, G&: 
which each oblique Cord makes with G O, are 
alſo equal, and of 8 Degrees each. 

It is therefore demanded, what the Weights g, 
h,m, c. drawing obliquely, amount to? And how 
great a Force they mult altogether, in Conjuncti- 
on, exert, in order to balance the atotementioned 
Weight D. 

143. To find this, it muſt be conſidered, that 
we have imagined the Weight D to be drawn by 
a thouſand Weights, equal in gravity to one a- 
nother: Since — to Prop. 142.) there are 
ſuppoſed to be 10 obliquely drawing Weights, and 
alſo we have imagined 100 ſuch Points as P 

144. Wheretore each little Weight g, h, m, Cc. 
muſt raiſe one thouſandth Part of the Weight D; 
or according to (142) a Gravity of 5343 Pounds, 
which each was able to ſuſtain in the dire& or 
perpendicular Line G O. 

145. But conſidering that they draw obliquely, 
each ſuch Weight as , mult exert a Power ſo ma- 
ny Times greater than +3730t D, or than 5433, as 
the Line M G is longer than N G. | 

146. Now foraſmuch as the oblique Angle N 
GM, of each is, according to Borelli (57) of 8 
Degrees ; therefore by (58) if G N be 100000, 
G M muſt be 100982 : It follows (if they operate 
proportionably,) as G N: To GM:: So 5*43: To 
1888. 

147. So that each little Weight, as m, muſt 
have the Gravity of 5355, which is the firſt Po- 
ſtulatum (142.) | 

148. Now the Method, by which the Power of 
all theſe little Weights, when they exert themſelves 
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in order to raiſe D, or 442 Pounds, is to be diſco- 
ver d, ſeems to be the plaineſt thing in the World: 
For do but multiply the Force which one of them, 
as in for inſtance, exerts, viz. 2335, by the Number 
of all the little Weights, that is by 1000, and the 
product is the Force of them all acting together, 
which appears to be 446 Pounds; the ſame which 


| was demonſtrated by the joynt Action of only two 


Fibres- 
149. By theſe Weights and Pullies, you may 


imagine all the Power which, is exerted by every 


ſingie Fibre of a plumiformer Muſcle, ſuch as G 


| VP W (Tab. VI. Eg. 1.) to meet with a juſt and 
| analogous Repreſentation. 


150. For you may obſerve, that Weight of 446 
Pounds is as exactly equivalent to the Power ex- 
erted by this whole Muſcle G VPM, when you 


have ſuppoſed it made up of a thouſand Fibres, as 


when before, according to (61) we imagined it to 
conſiſt of only the two Fibres, G Wand GV. 
151. And from hence, by a little Attention, 
what we have ſaid above, at Prop. 141. may ap- 
pear exceeding plain and eaſie to any ordinary Ca- 
pacity : Namely, that altho' the conſtituent Fi- 
bres of a Muſcle were imagined to amount to ten, 
or a hundred, thouſand, of the higheſt Number 
you can ſuppoſe, the very ſame Force, of 446 


Pounds, will always, by theſe Methods of Calcula- 


iton, be the reſult of the whole. 

152. And to proceed yet further; we ſhall find 
the Deltoides exerting the very ſame Force; tho 
we ſuppoſe (Tab. VI. Fig. 1.) to be an unjuſt Re- 
preſentation, on the account of the Number ofthe 
plumiformer Muſcles ; tho' we imagine the Del- 
toides not to be confined to two, as repreſented by 
GVPWandHZQL; but contrary-wiſe, to be 
endowed with many of theſe plumitormar Parts; 
jet we ſhall eaſily perceive, that the Force, or 

| Power 
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Power of it being calculated according to the ſore- 
going Rules, the Whole will be exaGtly congruous 
to the Power or Force already demoniirated, 

153. And thus the Obje&ion, which ſeemed 
to oppoſe this Hypotheſis with the greateſt Ap- 
pearance of Reaſon, vaniſhes; and the Difficulties, 
under which might labour to conceive the poſſibi- 
lity of two ſuch Fibres, as G W and G V, being 
able to ſupport together 446 Pounds, or each of 
them ſingle half of that Number, are quite clear- 
ed and taken away: Eſpecially when it is conſider'd 
that we have only all alone laid theſe things down 
by way of Suppoſition, but by theſe Data however, 
the whole Force of the Muſcle comes to be exactly 
accounted for: The Conſequence proving the ſame, 
whether we ſuppoſe the Muſcle conſticuted of a 
million of Fibres (as in all appcarance there are à 
vaſt Number )*or of only two. 

Let the Figure or Structure of theſe Muſcles be 
what it will, this Method may ſerve for a Sample 
to ſhew by what Methods their Power and Force 
are to be inveſtigated, 

154. In all theſe Refleftions, viz on the prodi- 

ious Number of Fibres ; on the curious and pecu- 
Far Form of the Muſcles, which repreſent Feathers 
joyned to a Tendon, as to a Quill (on wich To- 
pick conſult Tab V. Fe. 10. where the Structure 
of the Deltoides is drawn from SrENOꝰ S Myologia ;) 
and, laſtly, on the prodigious and almoſt incredi- 
ble Force exerted by them; in reflecting, I ſay, on 
all theſe theſe, the adorable Wiſdom of the great 
Creator, muſt moſt ſingularly manifeſt itfelf. 
Steno repreſents the Deltoides conſiſting of 12 


ſingle Muſcles; that is ſix plamitormar Muſcles 


on each ſide: And it you imagine the empty white 
Spaces, above and below, to be full of carnous 
Fibres (as Sexo affirms, p. 53.) how vaſt muſt rhe 
Number be conceiv'd tobe? And as to the Force, 


which 


oy” one OY a WBW a« 


which Steno demonſtrates them toexert, according 
to his form, it cannot be much leſs than he aſſerts. 
But we have choſen rather to follow Borelli in our 
Repreſentation, according to Tab. VI. Fg. 1 ; be- 
cauſe by this Means we apprehend our Demonſtra- 
tions better adapted to Capacities unexperienced 
in Mechanics. | 

155. But to penetrate further into the prodigious 
Number of the Fibres, and to diſcover, as far as 
poſſible, the wonderful Deſign of the Creator, we 
nced only obſerve (to keep to the inſtance of Tab. 
VI. Fig. 1.) that the two Fibres, G W and GV, 
are found to Balance ſeparately, a Weight of 223 
Pounds (59) that is jointly 446 Pounds; as they re- 
preſent together, the whole plumiformar Muſcle 
GVPW. 

If now, inſtead of two Fibres, wg ſuppoſe (143, 
Oc.) this Muſcle to comprehend ooo Fibres ; 
each ot theſe thouſand Fibres will bear 5445 of a 


Pound that is not half a Pound to each Fibre. 


And if the Number of Fibres were to be ima- 
gined greater, the Weight aſcribedto each, to bear 
tor its Portion, wou'd prove much leſs: Or if the 
Deltoides, according to Tab. V. Fig. 10. inſtead of 


two Muſcles comprehend ſix (154) ; each Muſcle 


could then have its ſhare or burthen, but + of 446 
Pounds, which is not quite 150 Pounds each: 
Thus the 1000 carnous Fibres conſtituting each 
Muſcle, cou'd have to its Share no more than;L52 
or 28 of a Pound. 

156. Now who, apprehending this Structure of 
the Muſcle, can think on it, without acknowledg- 


ing the Wiſdom of the Creator? Who has made the 


Tendons tough and ſtrong enough to bear, with- 
out breaking, the Violence of the Force which they 
are obliged to ſuffer in exerciſing the Qualities they 
are endowed with: At the ſame time, having re- 
gard to the Safety ofthe moſt fine and tender Fibres, 
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by laying no more ſtreſs upon each of the Fibres in 
its Office than it is, by the Aſſiſtance of ſuch a 
Multitude of its Fellows, able to ſuſtain, without 
a = Injury. 

. For the Weight, which each Fibre ſuſtains 
will be much leſs than 23 of a Pound (155) if the 
Number of Fibres in each plumiformar M 1ſclc 

ach excceds it (as *tis probable they do) 1000 ; 
which was what we ſuppoſed (155) them to be. 

It would therefore be worth any ones Trouble to 
inveſtigate the Number of Fibres in each Muſelec, 
as near as poſſible; not only to clear the determi- 
nate Number of Fibres compoſing each Muſcle 
(which might be done by thoſe who with accuracy 
pry into diſlected humane Bodies) bur allo to ad- 
juſt exactly how many of theſe Fibres, placed 
breadth- wiſe, may be contained within the Space 
of an Inch. Borelli ſays (F. 115.) that 50 Fibres 
thus placed, will ſcarce amount to an Inch : And 
as to the Number of Fibres in each Muſcle we 
may judge, from the Fleſh of Bealts, that many of 
theſe carnous Fibres make but a ſmall Portion of 
ſuch muſcular Fleſh as we daily uſe in Food. 

158. We ſhall ceaſe ro admire at what is ad- 
vanced in Tab. VI. Fig. 1. concerning the Poſition 
that is here laid down, viz. that one ſole little 
Machine, G M, of the Fibre G W (and fo of the 
other Fibre G V) is able to ſupport 446 Pounds, 
when we conſider what follows: 

The foregoing Propoſitions have made appear 
that the ſtreſs laid on each Machine, as G M, 
bearing not more than its Fibre G W, will not 
amount to 28 or two Ounces and a half. 

159.1 Thus the ſwiftneſs of the Motion imparted 
to the Weight T, by the contraction of the little 
Machines ABC, Oc. (Jab VII. Eg. 1.) where 
cach of them are drawn up into the Form of a, , c. 

Sc. will not appear o improbable ; ſecing that it 
there 


2 
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there were no Weight, ſuch as T, ſuſpended, the 


Concluſion (viz. that the Fibre to which J is ſuſ- 


pended, muſt raiſe with the Velocity above- men- 
tioned) wou'd be in itſelf the moſt obvious Thing 
in the World: Becauſc, by che foregoing Propo- 
lition, the Weight is repreſented ſo ſmall, that a 
ſingle Fibre or Hair, can be put to no great ſtreſs 
to bear it; eſpecially, conſidering that it has been 
already declared, that the Weight of 223 Pounds 
aſcribed (59) to a ſingle Fibre (which is the chiet 
Thing that can raiſe any Difficulty) is only thus 
ſuppoſed by way of Hypotheſis; for the conveniency 
of conveying to the Mind ſuch a juſt Idea of the 
Matter, as may do no wrong to the real Calculation 
160. Now ſince we have ſhewed before (109) 
that tho the muſcular Force be ever ſo much aug- 
mented by the multiplication of theſe little Ma- 
ghines; yet, their diſpoſition is proved to be ſoch, 
that they all act ing together, coir'd not raiſe the 
Weight ſuſpended ro the Elbow if it had been but 
one Pound heavier; and that the multiply ing theſe 
Machines does only ſerve to enereaſe, or multiply, 
the Velocity of the Motion. 

Therefore, Perſons not thoroughly acquainted 
with Mechanics may yet, ſeem to queſtion, how it 
can be poſſible that the Force of the Muſcles is 
really augmented, when the Weight whichis raiſed 
is in no wile enereaſed. 

To anſwer this, they ought to be informed, that 
a really augmented Force is as much required to 
encreafe the Velocity of Motion, as to raiſe a 
greater Weight with the ſame Velocicy : This is 
what all Mathematicians know. | | 
This alſo is made appear by the Pulley Structure 
(Tab. VII. Fg. 4, ) where the augmentation of rhe 
Velocity with which the Weight J is raiſed, re- 
quires cach time more Force and new Weights, as 
u, u, Cc. See the 5th Remark, 102. 

O 2 167: 
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161. That this obtains in other mechanical In- 
ſtruments, is what Mechaniſts are convinced ob 
and what may be eaſily obſerved : For ſuppoſe 
(Tab. VI. Fg. 7.) AB to be a Balance or a Steel- 
yard, turning about D, and the Arms A D and 
AB to be equal; as alſo, the Weights A and B: 
*Tis very plain, that the ſaid Steelyard A B being 
turned into the Poſition MK, the Weight A will 
run down the Arc A M, and the Weight B down 
the Are BK in the ſame ſpace of Time; and that 
the Arcs being equal Parts of the ſaid Circle, they 
muſt likewiſe move with equal Velocity. 

Therefore if the Weight B were to be balanced, 
when its Gravity is encreaſed thrice as mich as it 
was, or when two equal Weights G and H are ad- 
ded to it, the Weight A muſt neceſſarily be aſſiſted 
by two others of equal Gravity, or have its Force 
multiplled by three, as we ſee it has when the 
Weights E and F are added to it. Again, if we 
wou'd make B move with a Velocity three times 
as ſwift as it had before, let the Point B be re- 
moved to C, fo that D C may be thrice as long as 
DB: Wherefore, when the Machine turns, and 
A deſcribes the Arc A M, the Weight C will de- 
ſcribe the Arc CL, in the ſame ſpace of Time, 
which being thrice as great as A M, therefore the 
Weight C runs thrice as great as A M, therefore 
the Weight C runs thrice as ſwiftly as A or B. 

But to balance this Weight C, when it mores 
thrice as faſt as B, it1s plain that the Weight A 
muſt be multiplied by three,. or receive the Addi- 
tion of two other Weights, each equal to itſelt, 
ſuch as E and F; otherwite it cannot raiſe up the 
Weight B, which, placed at C, is equal to BGN; 
which happens on the account of that Velocity, re- 
ceives a threefold Augmentation. 

Thus the Objection ſtarted in Prop. 160 is re- 
moved. 


162. 
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162. Before I conclude, *tis incumbent on me 
to beg that the experienced Mathematicians will 
excuſe my Prolixity; not only in the Demonſtra- 
tions themſelves, but in conſuming Time to anſwer 
ſuch frivolous Objections as might be ſtarted by 
Perſons unexperienced in theſe ſorts of Studies; 
which renders the whole too long and tedious for 
expert Judgments. 

But if they'll pleaſe to conſider, that this Cal- 
culation is wholly devoted to the uſe of unexpe- 
rienced Perſons, and not calculated for the Taſte of 
nice Mathematicians, who are too well informed 
in theſe Matters already, to want ſuch mean Helps; 
I hope I may obtain their Pardon. The Perſons 
for whom theſe Demonſtrations are collected, are 
ſuch as being unexpericnced, have not habituated 
themſelves ro heap up together any conſiderable 
Number of Lemmata, or previous Proofs, before 
they come to the Matter itſelf, whoſe Judgments 
cannot be informed in Things of this Nature, with- 
out enlarging the Stile, and deſcribing Particulars 
more Verboſely; which is a Means, I have ima- 
gined, will convey my Deſigns more plainly to 
their Apprehenſions. | 

They that deſire to view this Matter, as it is 
more expreſly and accurately handled and demon- 
ſtrated, may have recourſe to that well digeſted 
Work, De motu Animalum, written by the great 
and celebrated Mathcmatician, Borel; : whole 
Principals and Obſervations we have here made 
uſe of; endeavouring in the mean time, to render 
his Demonſtrations intelligible, by the conciſeſt 
and eaſieſt Methods we cou'd deviſe, to ſich as 
have but little Knowledge of Mathematical Studies. 


The End of the Demonſtration of the Force of the 
Muſcles. 
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OBCT. XVI. Convictions from the foregoing De- 


monſtratious. 


Now to apply all this to the Views in which 
we have writ the ſame. 
1. How theſe Muſcles are adapted to the diſ- 
charging thoſe Motions which they perform, with 
reſpect to their Tendons and the Joy nts of the Bones, 
2. That to the End that the tine and ſlender Fi- 
bres may not be ſeparated nor torn aſunder by the 
Violence of their Lotions, the Muſcles are com- 
poſed of ſuch an infinite Number of the ſame, that 
each ſingle one of em hardly draws, or bears any 
ſenſible Part of a W eight. 
3. That every Muſcle is form'd of ſo many ' ſmall 
Machines, the Uſe of which is only to perform their 
Offices with the greater V elocity and Nimblenels; 
as we may with Wonder obſerve in the Motions of 
the Fingers, the Tongue, and many other Caſes. 
4. That among ſuch an incredible Number of 
Fibres, all of which are ſo ſmall as not to equal the 
Bulk of a ſi ngle Hair of a Woman, not one of 'em 
can be dſplaccd without Confuſion and Harm. 
Now can any Man, who is rightly inform'd of 
the Texture ard O perations of theſe Muſcles, 
without being reproach'd by his own Conſcience, 
pretend they are thus fram'd without Wiſdom or 
ſudgment? And the Man may juſtly be laugh'd at, 
or rather be lamented, as one depriv'd of the uſe 
of his Reaſon, that will readily allow, that none 
of the Tools of a Joyner or other Artificer acquire 
their Figure, and perform all their Uſes by mere 
Chance, or from Cauſes wholly ignorant of what 
they are doing ; and yet to ſupport his own Athei- 
ſtcial Notions, don't ſcruple to ſay the ſame of this 
amazin; Scructure of the Muſcles. O deplorable 
and « ooftin ate Inſidelity! which to avoid owning 
he Wiſdom of a God, that has wrought ſuch Won- 
ders 


my Fry 0K. 
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ders in the Bodies of all Men, is oblig'd to have Re- 
courſe to ſuch unjuſt, unreaſonable, and odious O 
pinions. For, that what happens to the Muſcles 
may be moſt juſtly deem'd wonderful, and indeed, 
almolt incredible to thoſe who don't underſtand the 
foregoing Demonſtrations, i is deducible from hence; 
namely, "that the Fibres of the on ly Muſcle call'd 
the Deltoides (as we have prov'd above in Numb. 
110) are capable of exerting ſuch an amazing 
Force, and really do exert ſach a Force in the 
Caſe there mentioned, as if all of em acting or gra- 
vitat ing together at the End of one Arm of an equal- 
ly poiſed Balance, were equiponderate to the Scale 
luſpended at the other Arm in which there was a 
Weight of 35680 Pounds; from which alſo if there 
were but the Weight of one Ounce, or leſs, taken 
away, it would be able to raiſe up ſuch an amazing 
Load. 

Beſides, we learn from what has been advanced 
above (Numb. 111, to 117.) that theſe fame carnous 
and-muſcular Fibres, as delicate and fine as they arc, 
being joyn'd together, do acquire ſuch a ſolid and 
ſtrong Texture, that altho the ſaid heavy Weight 
of 35680 Pounds were ſuſpended at cach End of 
'em, both together, that 1s to ſay, the whole 
Weight of 71360 Pounds could not ſeparate em 
from each other. 

Let an Atheiſt reſlect upon this by himſelf, as al- 
ſo cf the Uſes which the Muſcles are found to have 
in human Bodies, and then let he himſelf Judge 
whether he can calmly and cooly deny that his a- 
dorable Maker is both powerful and wile. 

After all this, can any one wichout being aſto- 
niſh'd at the Wonders of the Creator, conſider that 

all the ſleſuy Parts of his own, and of the Bodies 
of molt other Animals (which far exceed all the 
other Matter of the Body) are only compoſed of 
moving Fibres 2 Each of which, as fine and tender 
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as they are, have their determinate Uſes; and in 
the manifold Extenſions, Directions and Diſpo- 
ſitions whereof, we may, as it were, feel with the 


Hand, theſe multifarious Views, Ends and Pur- 
poles of a wile Creator? 


Sect. XVII. The Different Courſe of the muſcular - 
Fibres. 


Ix order to have a juſt and true Notion of the 
various and difterent Courſes of the Fibres, we 
ſhall repreſent to you a few Inſtances in Tab. VIII. 
Fig. I. where in the Muſcle called the Deltoides A, 
you may obſerve the Fibres faſt'ned immoveable 
upon the Shoulder C, and to the Tube or Bone 
of the Arm turning to the Joynt of the Shoulderat 
D, letting the Arm hang downwards, as it is ſhewn 
here with all its Fibres extended in their utmoſt 
Length. But when theſe Threads between C and 
D are contracted with any Force, as you may ſee 
them in the other Shoulder at B; then the Arm 
muſt be lifted up, as at B E. 

The pectoral Muſcle K, being likewiſe here in-, 
ſerted in the Breaſt-Bone, with one End of its Fi- 
bres at F immoyecably, and with the other End D, 
in the Tube or Bone of the Arm, moveabiy ; it 
appears, that upon the Contraction of the ſaid F- 
bres they would draw the Arm, bending it at 
the Shoulder Joynt forwards to the Breaſt. 

If we view the Courſe of the Fibres in the 
Muſcle called the Latiſſimus dorſi A, A, (Tab. VIII. 
Fig. 2.) on each ſide, it appears that they draw 
the Arm downwards and backwards; for which 
reaſon Anatomiſts give it the Name of Ani-Scalptor. 

In the Gaſterocnemii BB, which lie in the Calf ot 
the Leg, and are faſt ned the one above, about the 
Knee at one End, as the other is below to the Hecl- 
Bone by a ſtrong Tendon C; it may be obſerved,* 

that the Fibres run ſtrait downwards; wherefore 
upon the contracting tkereof, the Ree! Eone 1 0 
— 
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be moved backward and upwards, and the Foot 


downwards. It one lifts up the Heel-Bone, and 

lays ones Hand upon the Calf of the Leg, one may 

| feel the Muſcles ſwell and contract themſelves in 

that Place. Theſe few Inſtances may ſuffice to 

give any one a general Notion of the Motions of 

the Muſcles by the Deſcription of the Courſe of 
the Fibres whereot they are compoſed. 


| Srcx. XVIII. Convidtions from the ſoregoing Ob ſer- 


T n15 wonderful Structure of the Muſcles ſeems 
to me of too great Importance not to place them 
before the Eyes of ſuch as are unexperienced in 
Anatomy, by the two Figures of the Muſcles, as 
they lye upon a Human Body, before and behind. 
(Tab. VIII. Hg. 1, and 2.) taken from Dr. Brown ; 
and very neceſſary to g.ve a Handle to all ſcepti- 
cal Philoſophers to ask themſelves whether ſuch a 
Machine as our Bodies (which is compos'd of as 
many other various and wonderful Machines as 
there are Muſcles in it, and all which are applica- 
ble to a particular neceſſary Uſe) can ever be ima- 
gin'd to have been framed by Chance, and with- 
out Deſign? And which is more, whether they 
are forced to own herein the moſt perfe& Wiſdom, 
which has diſpos'd of ſo many thouſands of thou- 


lands of Fibres, and allotted to every one of them 


its proper Place and Form according to the Purpo- 
ſes tor which they were made; and that all this is 
done in the Fluid or Liquor of an Egg (from 
whence moſt, if not all Animals proceed) and there 
acquires its Figure and Nature? And further yet, 
does 1t not diſcover and make manifeſt the Skill of 
the Maker, that this does not happen with ſuch 
Order and Symmetry in one Thing only (which it 
may, be an Atheiſt might aſſert, tho' without Rea- 
lon, to be purely accidental) but in Millions of o- 
ther Objects ? C O N- 
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2323. A ep og 
CONTEMPLATION XI. 
Of the Bones. 


Stcr. I. The Tranſition to the Biaes. 
N whatever Art and Wiſdom appears in 


what has been ſaid concerning the Body; 
and with whatever Luſtre the Things hereof may 
ſhine, how neceſſary and uſeful ſoever all its Veins, 
Nerves and other Parts may be ; yet all this ama- 
zing Structure would be in vain, and the whole Bo- 
dy, like a wet Sack, would cling or ſtick toge- 
ther, and conſequently hardly be in a Condition to 
exert any one Motion with Regularity, nor yet be 
able to remove one Foot out of the Place it was in; 
(wherefore it might perhaps have repreſented an 
ingenious and well-compoſed Machine, but yet at 
the ſame time would be really nothing more than a 
very uſcleſs, weak, and pitiful Lump, )unleſs the 
gracious Creator had at the ſame time vouchſafed 
ro lupport it by the ſtiffneſs and hardneſs of Bones, 
and ſo render it proper to diſcharge it; Functions. 


SEC. II. The Scull and Bones of the Head. 


Tuo' the Remarks that Anatomiſts have made 
upon Bones are numberleſs, we hall only here 
produce a few of the chiefeſt of em. And, 

1. Can it be thought there was no Wiſdom ex- 
erted, when we conſider that the Brain being of 
ſo ſoft a Matter, might have been eaſily prefled 
and wounded by external Accidents to the Hazard 
of our Lives; to prevent the ſame, it is cloathed 
and encompals'd with a hard Subſtance made of 
Bone, which we call the Skull? 2. That 
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2. That this Skull does not conſiſt of one only 
hard Piece, but of ſeveral Parts joyned together, 
which may be divided by a kind of intervening Su- 
tures, to the end that they may be moveable and 
yielding in unborn Children, at the time of their 
Mothers Delivery; for want of which, Mother 
and Child might both periſh. 

3. That ſuch Moveableneſs ceaſes as the Chil- 
dren grow in Years, when it would otherwiſe be 
prejudicial, and then the principal Uſe of thoſe 
Sutures, is to maintain a Communication be- 
tween the Membranes that encompaſs the Brain 
and the Skull. | 

We ſee a great Proof thereof from hence; foraſ- 
much as at the Top of the Head where the ſagit- 
tal and coronal Sutures croſs each other, there is 
ſound an opening between the Bones, which in 
new-born Chi'dren is all cover'd with a Mem- 
brane, upon which, if you lay your Finger, you 
may perceive the beating of the Parts in the Head; 
but in time the ſame is filled and cloſed by a ſo- 
lid Bone. 

4. That the Skull, tho' every where of ſo ſolid 
a Subſtance, has yet Holes in ir in all Places where 
it is neceſſary, to afford a Paſſage for the Medulla 
Spinalis and Blood Veſſels from the Brain; parci- 
cularly, that there are found in the Ears ſo many 
Angles and Cavities, artificially hewn out, as it 
were in Bones as hard as Rocks, for the Recep- 
tion of the wonderful Inſtruments of Hearing, pla- 
ced in ſuch an Order as they appear to us. 

5. That there is an Orifice in the upper Check- 
Bone, thro' which the Air paſſes by the Noſe into 
the Lungs; and for want of which, no Child could 
caſily ſuck, nor full- grown People themſelves, keep 
any Liquor or moiſt Food long in their Mouths. 

To ſay no more, it is obvious enough to every 
one, how great the Inconvenience would be, if a 
Man 
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Man were forced to breath thro* the Mouth only 
and not thro' the Noſe. 5 
Now thoſe who would take the farther Trou- 
ble of conſidering the Bones of the Head in the mi- 
nuteſt Circumſtances thereof, and learn from Ana- 
tomy the Uſes which the Diligence of Enquirers 
has hitherto diſcovered ; might ſee, that among 
all the Number of them, that there is no Part, no 
Cavity, no Orifice, tho' never ſo ſmall, but what 
has its neceſlary Uſe; and that not only for the 
Eaſe and Well-being, but even many times for the 
Support of our precious Lives. 


Secr. III. The Bach Bone. 


Bur now as the Brain is encompaſs'd with 2 
Bony Caſe, that it may not calily be affected by 
any external Inconvenience; the like Detence ſeem- 
ed to be not leſs neceſſary to the Medulla Spinalis 
againſt all outward Harms; for that conſiſting of 
the ſoft Matter of the Brain, mult be carried down- 
wards in order to communicate the ſpiritous Juice 
thercof, by the Nerves to many Parts. 

To this Purpoſe a hollow Tube of Bone, like 
that of the Leg, ſeems to have been ſufficient, be- 
cauſe it might have contain'd and ſecur'd the ſame 
againſt external Violence ; but on the other hand, 
there occur'd an Inconvenience which mult be pre- 
vented, namely, that the Body would remain as 
immoveable as if a Stake were run thro” it, and be 
entirely diſabled from bending it ſelf in any manner. 

And again, if Joynts had been made in this Tube 
that includes the ſpinal Marrow, ſuch as are in the 
Elbow, Fingers, c. the following Inconveniencies 
would have happen'd. 

Firſt, That the Parts of this Tube making ſmall 
Angles with each other, or being entirely bent 
down towards one another, the Medulla Spinalis muſt 
have followed ſuch an Inflection, and the Courſe of 
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the nervous Juice would have been obſtructed by 
theſe acute Angles ; which of how great Conſe- 
ſequence it 1s, 1s well known to thoſe, who by the 
like Obſtructions have not only fallen into Lame- 
neſs, but even Agues, Putrefaction and Rotteneſs 
of the Bones, and have loſt their Lives too thereby. 

Secondly, Tho' none of theſe Inconveniencies 
ſhould happen, yet the Body might by ſuch ſort 
ot Joynts be bended forwards, and in ſome manner 
backwards too, but by no Means ſide-ways, as is 
plain in the Elbow and Fingers. 

Indeed, if Articularions were to be made like 
thoſe of the Shoulder or Hip ; and that the Os Ro- 
tuudum, or Knob of one Tube, ſhould turn or be 
moved in the Cavity of the other, it is eaſy to ſee 
that the Inflection would happen on all Sides: 
But it is likewiſe true, that the ſpinal Marrow 
could not ſuffer more in any Diſpoſition ; foraſ- 
much as being obliged to run thro' the Thickneſs 
of ſuch a Bone, it could not avoid being ſtrait- 
en'd and preſſed by the Motion thereof, and ſoon 
render'd unfit for its Uſes. 

To prevent all theſe Inconveniencies, and to 
render the Body flexible on all Sides, and yet to 
avoid ſuch Conſtriction of the Medulla Spinalis, by 
making ſome little Angles; and chiefly to ſecure 
the ſame quite round, againſt all Occurrences, 
let the molt skilful Engineer, or the greateſt Ma- 
thematician, conſider with himſelf, whether he 
could better ſolve this important Problem in Me- 
chanics, and attain all theſe Ends by a more per- 
fect Structure than that which the adorable Wiſ- 
dom of the great Creator does here ſer before us. 
Thoſe who defire a ſhort Conception thereof, ler 
them view Tab. IX. Fg. 1. where the Back-Bone 
is repreſented, conſiſting of a Number of little 
Vertebræ placed upon one another; each of which 
has a great Hole in the Middle, in order to we 
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the ſpinal Marrow pals thro” it, by which Meat, 
all of them together compoſe a hollow Tube 
from Top to Bottom; which being inflected, ei- 
ther right forwards or on either Side, do, by rea- 
ſon of the ſmallneſs of the ſaid Vertebræ, ſcarce 
make any Angles, or very little ones: In the ſame 
Manner as it were, as in the multangular Figure 
AEB, F, C, G, D, (Tub. IX. Fg. 2.) in which 
we ſee little and inſenſible Flections, where if the 
Sides were made a little {maller ; or, if inſtead of 
AE, two or more other Sides were taken, the 
Figure would be very near circular; that is to 
ſay, without any Angles at all, at leaſt, any that 
are perceptible to us. 
Now, ſince it appears from hence, that if 
we inſcribe a Polygone in a Circle of fewer and 
greater Sides, as AB, BC, CD, the Angles 
ABC, BCD, Cc. are much leſs and more acute 
than the Angles AEB, EBF, Oc. which are 
made when the Circumference of the Polygone 
Figures conſiſts of more and ſmaller Parts: We 
ſee likewiſe, that to prevent ſuch acute Angles, it 
was here neceſſary, that the Yertebre ſhould be ve- 
ry ſmall, and therefore very numerous. 


Szcrt. IV. The Uſes of this Structure of the 
Back-Bone. 


Now can any one imagine that the Diviſion 
of this Tube into ſuch ſmall Parts as thoſe of each 
Vertebræ (which was juſt neceſſary in this Place 
and no whereelſe) could have been made only here, 
and in no other Parts of the Body, without the wile 
and premeditated Purpoles of a great Creator? 

Morcover, becauſe this Back-Bone was not to 
be moved by Joynts, but inflected without Angles, 
we ſee in the Figure above-mentioned, how this is 
moſt regularly brought about, by faſtening each 
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Vertebra to the next above and beneath it by an in- 

trervening Cartilage ; from whence the three fol- 
lowing and ſo neceflary Uſes do reſult: 

1. That by the Intervention of ſuch a Cartilage, 


the Vertebræ are hinder'd from rubbing and wearing 


out each other. 

2. Foraſmuch as in the berding the Back-Bone 
(on the right Side for Inſtance) the Vertebræ on the 
ſame Side muſt be brought nearer to each other, 
and upon the left and oppolire Side at the ſame 
time mult recede farther from each other : Thar 
this Cartilage has ſuch a Faculty as to be able to 
ſerve for both Purpoſes, and to permit that the 
Back-Bone, by the mutual Approach of the Ver- 
tebre at the Times of bowing or bending on the 
right Side, are prefled ſomething cloſer together, 
and ſo render'd as it were thinner ; and at the ſame 


time on the left Side proportionably exrended, and 


ſo became as it were thicker. | 

3. And that which 1s particularly required here, 
is, that this Cartilage ſhould likewiſe have an Ela- 
ter or expanſive Faculty, which, upon its being 
compreſſed on the right Side, ſhould cauſe it to riſe 
up again; and when extended on the left Side, 
ſhould likewiſe contract, or draw it in again. 

Thus this Cartilage is not only proper to render 
the Inflection of the Back-Bone eaſy and conveni- 
ent; but likewiſe to exert itſelf with a ſenſible 
Force for the Reduction of the ſame into its natu- 
ral State after Inflection: The greateſt Mathemati- 
cians having enquired into this with the utmoſt Di- 
lizence, have been obliged to acknowledge it for 
a wonderful piece of Work. Borelli, Par. 58. De 
motu Ainimalium calls it Artiſicium Structure Spine 
Dorſi, or the Artificial Stucture of the Back-Bone, 
and begins his Enquiry by aſeribing theſe and ſuch 
like Matters, to the Wiſdom of the divine Archi- 
tect. 


I know 
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I know very well that in the Diſpute with A 
theiſts, Authorities are of little Force towards their 
Conviction. Yet when we hear great Men, who 
have not this View directly in writing their Books, 
ſpeaking after the ſame Manner, it is very proba- 
ble that this can be aſcribed to nothing elſe but 
the irreſiſtible Convictions of their Conſcience; 
wherefore it ſhould ſeem that an unhappy Atheiſt, 
if Reaſon or Juſtice may have any Aſcendency o- 
ver him, might be ſo far influenced thereby as to en- 
quire diligently and ſeriouſly into that which has 
made ſuch an Impreſſion upon great Minds; and 
then conſider with himſelf whether it be not rather 


the want of Examination and of Judgment than 


ſtrong Arguments that has given him Occaſion to 
differ ſo much from the Sentiments of the mot 
learned Mathematicians. 

And this is the End we propoſe to our ſelves in 
writing theſe Contemplations ; in Hopes that it may 
pleaſe the great and wiſe Architect of all Things, 
to have Compaſſion on them, and not to leave them 
under this terrible Curſe of obſtinately rejecting 
the Examination of what the Confeſſion of a di- 
vine Being will demonſtrate to them, and of remait- 
ing under a judicial Blindneſs, when nothing is 
wanting on their own Part but to open their Eyes. 


SEtct. V. The Whirl- Bones. 


Wr ſhall paſs by the Wonders that might be 
obſerved in the Eminences or Heads of the Verte- 
dræ, into which the Muſcles are inſerted for Mo- 
tion; and in the Holes that are therein for a Paſ- 
ſage for the Blood-Veſlels ; as likewiſe the Cavi- 
ties that are between every two Vertebræ, and 
thro' which the Nerves that are derived from the 
M dulla Spinulis, pals to their reſpective Parts; 
the leaſt of all which may furniſh us with ſuffici- 
Matter of Aſtoniſhment at the wiſe Deſigns of the 


Creator. Par- 
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Particularly the Structure ct the two higheſt 
Vertebræ of the Neck is very wonderful, Which, be- 
cauſe che caſe docs here require it, and to the end 
that the Motion of the Head may not be obſtru- 
fed, are each of em of a different Figure; and 
the ſecond of 'em has an Eminence which ſerves 
for a Pin, upon which the Head may turn by the 
means of the firſt Vertcbre. He that deſites to be 
farther inſtructed herein, may conſule the Books of 
Anatomy which are in every one's Hand; and, if he 
be in earneſt in his Enquiry into the Glory and 
Greatneſs of his Creator, make the right uſe 
thereof, 


SECT. VI. The. Ribs, 


Nor to dwell too long upon the uſe of the 
Ribs, which form the Space and Cavity of the 
Breaſt, in order to leave room enough for the 
Heart and Lungs to move in, and at the ſame 
time to defend the latter from ali External Vio- 
lence : Let any one ask bimielf, whether it be 
owing to mere Chance, that thefe Ribs, in the part 
where they ate faſtea'd to the Cartilaginous Breaſt- 
Bone, are likewiſe compoſed of a Coriinginous 
Subſtance, to the end, that when they move at 
Reſpiration or drawingein of the Breath, t! "my may 
be more caſily inflected by the Muicles ; andl, after 
that the Operation of the Mulc!e cœaſcs, they may, 
by their own Elaſtick Force, return to their for- 
mer State, and thereby contribute very much to- 
Wards Breathing. 

Concerning their Power and Action, you may 
ou what the Learned Borel has ſaid in his Second 

art, 
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SE cr. VII. Toe Hip- Bones. 


To mention curforily the reſt of the Bones, and 
particularly the Hip-Bones, with whoſe moſt ne- 
celfary Service we ſhould be ſufficiently paid, if 
they were of no other uſe only, than to ſecure and 
ſtrengthen the Wombs of Women, from whence 
all Mankind receive their Birth ; beſides, that they 
afford both to Men and Women an immoveable 
Fulcrum, or Support, to the Thighs, Legs and Feet 
in bearing the whole Body: It ſhouid ſeem there- 
fore that nothing remains, but co give ſome ac- 


count of the Scructure of the Arms and Legs, of 


which, as allo of their Articulations and Joints, 
ſomething has been already faid in our Contempla- 
tion of the Muſcles, ſince it was impoſſible to treat of 
theſe laſt with any manner of Clearneſs, without 
ſome knowiedge of rhe former, to which there- 
tore, if any one thinks it neceſſary, he may have 
recourſe. 


SE cr. VIII. Te Tbigb. Bone. 


Lr then a Philoſopher that is enquiring after 
Truth, take into his Hands ſuch 2 Thigh-Bone os 
we have deicribed (Tab. IX. Fig. 3.) AE, and fach 
as he may bave met with many times in Church: 
Yards and Charnel-Houſes, without taking any 
notice thereof, and he may jee in this alone, the 
great Creator's wonderful Direction to ſo many ne- 

Hary Uics. For be will find, frſt, that the ſame 
is very hard and Riff to enable ic tc bear the Body; 
but at the ſame time hollow, tlie: it may not in- 
cumber the Motion thereof by ics Weight; and at 
the fame time co be provided with a Marrow, that 
is ſo necciiacry, and to keep it ready for the Set- 
vice which it is to pertorm, of which hereafter. 

Secondiy, 
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Secondly, That (in Tab. IX. Fig. 4.) the Knob or 
Head of the Bone A is round, and is fo accurateiy 
adapted to the Os 1/chii, or Hip- Bone B. that it can 
turn round therein, and be moved on all ſides. 

Thirdly, To give ſome light Deſcription of this 
Joint, ſince the Figure will help us therein; can 
we diſcover no Wiſdom in the following Particu- 
lars? viz. Firſt, this Knob A is ſurrounded with a 
kind of a ſmooth poliſhed Cartilage, to the end 
that it may perform it's Motion without Reſiſtance 
and without Pain. Secondly, that to give the great- 
er Steadineſs to the Joint, this round Bone 4, is fa- 
ſten'd in the Cavity as it were with a Rope or Ten- 
don, by a Strong band b, which however does not 
obſtru it's Motion. And Laſtly, that a broad Band, 
a, ſurrounding the whole Joiar (but which in this 
Figure is repreſented as cut thorough) tics the 
whole together, ſtill preſerving the Freedom of 
Notion. 

Fourthiy, To proceed in the Contemplation of 
the aforelaid Thigh-Bone (Tab. IX. Fig. 3) it has 
two Eminences or Heads, D D, at the place where 
it makes a joint with the Leg or Shin Bone below 
at the Knee; which are both likewiie encompaſſed 
with Cartilages, that they may {lip the more con- 
veniently and ſmoothly. Theſe two Heads, D PD, 
or bb, (in Tab. IX. Fig. 5.) have between them a 
pretty deep Hollow or Groove e, and are both 
adapted to two Cavities cc, which are above in 
the Shin-Bone K; and that again has an Eminence 
lying between the two Holes ce, which is like- 
wite adapted, and enters into the internal Angle e, 
between the Heads of the Thigh-Bone bb. Now, 
need we ſay any more to prove very evidently the 
Deſigns of the Divine Architect? And he who in 
any wiſe comprehends it, muſt he not be convinced 
that this Joint is of a ditierent Structure than that 
of the Thigh- Bone; and that it ought to be fo, 
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foraſmuch as the Knee is only to be bent forwards 
and backwards, but by no means ſidewiſe, as the 
Thigh- Bone, and that otherwile it would produce 
a very irregular Gate ? 

Fifthly, To ſay nothing of the Ligaments or 
Bands, which (ss in the Joint of the Thigh with 
the Hip-bone) preſerve all this from disjointing: 
Nor likewiſe of the Knec-pan, the uſe of which 
is beſt known to them who, having broken the 
ſame by any Miſchance, are thereby. deprived of 
the chiefeſt Strength of this Joint. 

Could any one lee that the little round Bodies B 
and C (Tab. IX. Fig. 3.) are of fo great uſe for che 
Inſertion of the Jendons of the Principal Muſcles, 
and ſtill ſuppoſe that this Bone had acquired it's 
Form without Deſign: In which, not one Emi- 
nence, not one internal Angie is to be found, which, 
if it had been of 2 different Structure, might not 
have occaſion'd remarkable Inconveniencies to 
Men? 

If any Body would ſee the manner of ſuch a 
Structure at his Eaſe, he need only conſider the 
Cliw and Leg of a Puller, and that ro which it is 
faſten'd at both Ends, where he will find ſomething 
very analogous fo what we have now deſcribed. 
And let him, who reflects upon ail theſe Things 
with care and attention, judge whether it be not 
as reaionable to acknowledge the wildom of the 
Artificer in this caſe, as he would do in any other 
Machine made of Braſs or other Metals? Which, 
tho” it would not be near ſo ſerviceable to living 
Creatures, yet would meet with leſs contradiction 
from this ſort of Philoſophers. 

That che latter is true, is well known to ſuch as 
converic with them; but however, 1: can't be de- 
ny'd that it is very ſtrange and unaccountable, that 
they Mould own a greater Wiſdom in a meaner, 
and lefs Arttul Machine, and yet deny it in a bercer. 

IEC TY 


e WW r . Aww wy 


1% | a a6. 


The Religious Philoſe pher. 225 


SECT. IX. The Teeth. 


T o the above- mentioned account of Bones, we 
might have added the particular Properties of thoſe 
whereof the Teeth are compounded, and how they 
differ from other Bones, to the end they may be 
the better adapted to their own Uſes. Now in 
caſe they had been produced by Chance, or by 
Cauſes operating without Underſtanding, why are 
theſe Bones exactly endow'd with the different 
Qualities which they themſelves required? And 
why do they ſo ſeldom appear in the Moutlis of 
Young Children in the fiſt Months, when they 
would be both inconvenient to the Sucking Child 
and Painful to the Mother? And why are they 
produced at the time when the Stomachs of thoſe 
Young Creatures are capable of digeſting more 
ſolid Food ? 

Thoſe who deſire to be informed of other Cir- 
cumſtances about the Tecth, may conſul: whar 
has been faid above touching the Mouth, Chew- 
ing, Kc. 


SECT. X. The Bones in unbern Children. 


Tur Diligence of Anatomiſts has diſcover'd 
many Things in the Bones of Children before 
their Birth; and plainly ſhewn in ſeveral Caſes 
the difference there is between thoſe of one new 
Born, and of a A in Years; yet it is fill un- 
known of what Matter they are Compoicd at the 
Beginning, and 2 xa ards in their Changes, till 
they have acquired their Solidity and true Nature; 
and particularly, what were the real Cauſes of che 
whole. 

So that no Body, who belicy: 's the Divine Ori- 
gin of che Holy Spares, vill be lurpriſed, chat 
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the adorable Spirit of Go», with which the Wri. 
ters thereof were endowed, has been pleaſed to 
make uic of this Inſtance, to prove the Smallneſs 
and Narrowneſs of our Knowledge in theſe Mat- 
ters, by the following Expreſſions, Ecclef. xi. 5. A. 
thou knoweſt not what u the way of the Spirit, nor bow 
the Bunes do grew in the Womb of ber that is with Child: 
even ſo thou knoweſt not the Works of GO D who ma- 
keth all. 

The Enquiries of the accurate Malphigi, where 
he treats of che wonderful Formation of the Bones 
of a Chicken in the Egg, are worthy to be con- 
ſulted upon this Occaſion ; but without going fo 
far, the few Obſe;i vations that we have yet been 
able ro make in the Bodies of Men, do confirm ex- 
perimentallv, and plainly enough, theſe Words ot 
Solomen; when we ſee the Great Harvey, who is ſo 
juſtly eſteemed throughout the World, on account 
of his famous Diſcoveries, thus ſpeaking in his 
Treatiſe de Ord, Part. in Generat, In the firſt Mont bs 
ſome of the Bones are ſoft, others cartilaginous ; the Arms 
ſo ſhort, that when laid upon the Breaſt the Fingers can- 
not touch each other; nor can the Legs, tho folded upon 
the Belly, ſcarce reach to the Nawel: And this comes from 
bence, that the whole Fruit bas hardly the length of the 
Nail of one's Finger, till it comes to be as big as a Frog or 
a Meuſe, 

lat firſt, there are formed little Fibres, or Threads, of 
the conſitency of Slime, which are afterwards nervous, 
then cartilaginous, and finally of the bardneſs of a Bone. 
In the ſecond Month (according to the ſeveral Expe- 
ri gent of the above-mention'd Author) the Embrio 
zs wery big in its Head, and very ſhort in its Legs; and 
the wile Matter ſo ſoft and inconſiſtent, that it can hard- 
ly bear touching with the Hands; and in order to be exa- 
mired, muſ! be laid in Water; nir is there any Solidity in 
he Eguecs, 
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Now will the moſt ſelf-conceited Philoſopher 
Jare to maintain that he ever rightly knew, how 
the Bones of an Embryo are fram'd in the Womb? 
And if he is reaſonable, muſt he not be convinced 
that this Hypotheſis is wilely choſen to ſhew the 
ſmalneſs of Human underſtanding ? And to the 
end, that it might convince not only the Philoſo— 
phers of that Age, but likewiſe all that came after 
them, where their Knowledge is bounded and de- 
fective, and that it ſhould continue ſo in ſpite of 
all their greedy and reſtleſs Scrutinies: Muſt he not 
| own that the State of Things, and the Limits of 
Human Sciences, even to the lateſt Generations, 
were not leſs known to the great Inſpirer of this 
Holy Word; and conſequently that he who ſpake 
ic, muſt be more than a Man; yea, that he could be 
no other but God, to whom only all future Events 
are clear and manifeſt ? 


SECT: XL The Bones are produced from a fluid 
Matter. 


BETO REH we proceed farther, let the Reader 
conſider with himſelf, whether it can be thought, 
that an Over-ruling Power and Providence had no 
ſhare in this Matter, when he-fees hard Bonds 0 
wonderfully adapted to many Uſes, ariſing only 
from a Slimy Matter, which owed it's beginning to 
nothing but Bread and Water? | 

For that the Bones, be they never ſo hard, do in 
a great manner ariſe out of a Fluid, is abundantly 
proved by the Chy miſts, who, having diſtilled the 
fame quite dry, and without the addition of any 
Liquid Matter, do produce from thence a great 
Quantity of Oyl, and yet more of Watry Parts (in 
which their Volatile Salt is melted, and which 
therefore is called their Spirit) as is well known to 
luch as have made the Experiment. 

| P.4 | SECT. 
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SECT. XII. Pſalm CIX. wer. 18. 


No with how preciſe a Knowledge the Holy 
Ghoſt has ſpoken in other Places of Scripture, even 
of this internel Siructure of the Bones, will appear 
as plain as the Sun at Noon, to fuch as from Chi- 
rurgical Experiments have learnt, that there 1s nc- 
thing more pernicious to a naked Bone, than to 
put Oyl or any other Moiſture upon it, which will 
cauſe a miſerable Corruption therein: On which 
account it is, that the moſt skilful Surgeons, in 
treating about the Diſeaſes of the Bones, do moſt 
carefully warn their Readers againſt the ſame. 

For an Inſtance hereof, one nced only read the 
Words of Hildanus; Ab omnibus autem bumidis & ole- 
aginoſis in denudatis offibus in quacunque corporis parte, 
plane ut abſtineat Chirurgus neceſ/e eſt. P. $16. Tbat is to 
ſay. a Surgeon muſt carefully abſtain from the uſe of al 
' Hoiſt and Oyly Matters in the managing of naked Bones, 
in whatever part of the Body they tie, As allo Mr. Pare 
ſays, upon the fame occalion, p. 569. Morecver the 
Bones may be likewiſe Corrupted by the improper Applica- 
tion of any Ozl:, or other Liquid Medicines, | 

[ have only produced the Evidence of theſe two 
Gentlemen here, becauſe they may be juſtly ranked 
among the moit Famous and Skilful Men in this 
Art. 


For co return to the Matter again; Can any one 
that reads that Text, in Pſ. cix. ver. 18. As be cloath- 
e bimſelf with Curſing, like as with his Garment : fe 


let it come into his Bowels as Water, and like Ojl into his 
Bones ; and who has ever ſeen this Caries Oſſium, or 
Corruption of the Bones, in any other conſiderable 
degeee ina living Perion, and has been informed 
that the ſame may be produced, or at leaſt aug- 
mented, by any Liquid or Oleaginous Matters, 
mult needs confeſs, that the Wrath and Curſe oi 

God 
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Go» cannot be deſcribed by more lively Compa- 
riſons, ſince Water and Oyl, chat are mentioned in 
this Text, are both of 'em the moſt pernicious 
Things imaginabie to the Bones. 


SECT, XIII. Bones without Nerves, 


AccoRDiNG to the very Learned Anatomiſt, Mr. 
Verheyen, the Bones having no Feeling, are conſe- 
quently without Nerves, which arc accounted by 
all as the Inſtruments of Senſation ; but whether 
that be produced by their Marrow, Juice, or Mem- 
branes, we ſhall not here contend : Ihe ſame is not 
obicurely maintained by a famous Ergliſh Anaro- 
miſt, Dr. Clopton Havers, who, tho' he differs a lit- 
tle from the former, touching the feeling of the 
Bones; yet, in his Ofe!logia Nova, or New Deſcrip- 
tion of Bones, p. 29. he athrms, that having En- 
quired as nicely as potſible into this Matter, he 
could diſcover no Nerves in the Bones, but endea-- 
vours to ſhew how this want of the Nerves may be 
ſupplied ; fo again, ſpeaking of the Nerves of the 
Teeth, p. 102. he ſays, that there be other Bones to 
which it ſhould ſeem that no Nerves do belong. 


SECT. XIV. Marrow. 


BEFORE weconclule theſe Remarks concern- 
ing the Bones, we mutt ſay a word ur two about 
the Marrow: Now can any ene ſuppoſe that the 
Bones were made hollow wichout Deſign, fince 


they ſerve for the Receptacles of a Far or Oleagi- 


nous Matter, which tenders the Limbs ſmooth, and 
ſupple in their Mocions, and prevents the Carti- 
lages in the Joints, when fliding upon each other, 
from being worn out or burnt by a continual 
Attrition, which wou'd happen if they ſhou'd re- 
main dry, as appears by the Axel trees of Wag- 

gons 
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Zons and Mills, which are greaſed for that very 
purpoſe ? 

Not to mention here, that by the ſaid Marrow, 
the Bones themſelves (which being otherwiſe too 
dry, would become brittle) and the Ligaments or 
little Bands thereof are kept in their proper Con- 
dition by ſuch a Moiſture ; as we ſee the Muſicians 
oyl the Strings of their Inſtruments, to the end 
that they may not break by coo much Dryneſs. 

How plainly then docs the Wiſdom of the Great 


Creator ſhine forth in this very Matter, by contri- 


ving, in ſo hard a Subſtance as Bones are, Ducs 
and Paſſages thro' which the Marrow may o0ze 
out or filtrate from the little Tubes of the Bonss 
into the Joints ? 


SECT. XV. Water and Oyl together ſerve to render the 
Parts ſmoot h. 


TuEV that deal with Air-Pumps (the Conftru- 
ction of which, to render the matter more intelli- 
gible to unexperienced Perſons, muſt be ſuppoſed 
to be like a great Syringe) know, that the Sucker 
thereof muſt be firſt ſteep'd in Water, to make it 
{well out to the neceſſary Thickneſs and Softneſs; 
after which it is oyled a little, that it may move 
backwards and forwards more ſmoothly and readi- 
ly; from hence it is plain, that when the Sucker, 
tumified with Water, is thruſt with ſome Force in- 
to the Tube of the Air-Pump, which is narrower 
than the extended Sucker, the Warer is prefſed out 
and mingles itſelf wich the Oyl that was ſineared 

over the Sucker. | 
Now could any Body, who has never made 2 
trial thereof (to add ſomething here which is very 
remarkable) imagine, that Water and Oyl chus mix- 
ed together, are much more proper than Oyl alone, 
to cauſe two Bodies, rubbing againſt each other, 
| to 
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to move more ſmoothly and nimbly upon one ano- 
ther? And yet, that this is true, the aforeſaid Expe- 
riment has taught us; wherefoze, it is likewiſe very 
aſeful, that the Sucker, already ſmeared with Oyl, 
ſhould be even once again dipt in Water, before it 
be thruſt into the Tube of the Air-Pump. 

The firſt Obſerver hereof, was the great Mr. 
Robert Boyle, who, upon the account of his Enqui— 
fies into the Creatures, can never be ſufficiently 
praiſed; that Gentleman, in the Introduction to 
his Phyſico- Mechanical Experiments, p. 7. of the Cology 
Edit. ſpeaks thus of this mixture of Water and Oyl, 
to render the Motion of his Air-Pump more eaſie: 
Upon which occaſion we muſt not here omit (becauſe it ap- 
pears ſo wonderful) that neither Oy! nor Water uſed ſingly, 
could bring to paſs that the Sucker ſhould be moved eaſily 
and readily ; but that a mixture of them both ( ſeveral 
times repeated to our great ſurpriſe) did produce the deſired 
efeth, | 
Mbis we ſee that a Gentleman, who, if he can't 
be called the greateſt Philoſopher 1n the World, yet 
may juſtly be placed in the firſt Claſs of Great Men, 
acknowledges himſelf, that he could never have 
diſcovered this by Argumentation, bur learnt it (to 
bi; great ſurpriſe, which ought to be well obſerved 
here) by Experience only. 


SEC. XVI. Oz! and Water thus mingled, inſinuate 
themſelves into the Foints, 


Nov let the Atheiſt, that has never fo high an 
Opinion of his own Underſtanding, or the ſtrong- 
eſt Mind (as they love to call themlelves) ſeriouſly 
conſider by himſelf, laying aſide all Obſtinacy and 
Paſſion, whether he can aſcribe all this, with the 
leaſt appearance of Reaſon, to meer Chance, or i2nc- 
rant Cauſes ; when he fees with his own Eyes, thar, 
in order to render the Joints more ſupple and 8 05 

able, 


— 
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able, and to produce ſuch a mixture of Oyl and 
Water as would be fit for that purpoſe, there ate 
found, in and near the ſaid Joints, perpetual Spring; 
and Fountains ; out of ſome of Which there flow: 
a kind of Oyl of the Marrow, (of which mention 
has been made above) and from others a tough 
ſlimy Humour (which Dr. Havers, the Diſcoverer 
thereof, calls the Mucilago) inro the Joints, between 
the two Cartilages that rub upon each other. And 
the ſaid Author ſhews by Experience, that it is nor 
without juſt Cauſe that he names them Watry Hey. 
mours, becauſe he proves, that after the Evepors- 
tion of the Water, thers does hardly remain the 
thirtieth Part of that Matter. 

Once again, I ſay, let ſuch an unhappy Infidel 
berake himſelf to ſome Retirement, where he nee! 
not be affected with the Shame of Recanting thoſe 
Erroneous Opinions, which he has ſo long and (9 
boldly maintained, and conſider, whether he can be- 
lieve, ſince this Mucilaginous and Watry Humour 
is of ſo great Service, that all this Apparatus of ſo 
many Glands as are found in the Joints, and which, 
being compreiled by the Motion of the Bones, do, 
like {queez'd Spunges, yield this Moiſture ; 1 lay, 
whether ſuch a Dilpoſition can be made withour 
any determinate End. And, on the contrary, Whe— 
ther he does not plainly diſcover therein; the Wil 
dom and Deligns of the Creator, 

As firſt, that theſe Glands (ſome of which be- 
ing taken out of the Joint of the Elbow, are 6 
the Form repreſented in Tab. IX Fig. 6. and ochers 
lying by the Knee-pan C, taken our of the Knee 
at aaa, Fig. 7. with the Membrane b) place! 
in ſuch a manner, as not to receive any Prejudice 
by the preſſing of the Bones; for which purpo!:, 
the Great Creator has prepared for them a Cavity, 
which encompaſſes and ſecures them againſt any 
rubbing or breaking in great Motions and on 

Calcs 
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Caſes. Secondly, However in ſuch a manner, that 
when there are great Inflections and much Work 
to be done by the Joints, they may be ſoftly com- 
preſſed to make them render their Liquor more 
freely, of which a greater Quantity is then want- 
ed: and when the Joints are at reſt, theſe Glands 
may preſerve more of it in them, and not ſhed ir 
in vain. Thoſe who defire a more exact Account 
hereof, founded upon ſeveral Experimental Diſco- 
reries, may have recourle to the above-mention'd 
Treatiſe, from pag. 227. to p. 232. 


d cr. XVII. Convittions from the foregoing Obſer- 


Dat ions. 


No w how many Convictions of the Wiſdom 
2nd Goodneſs of GO p, may be deduced from this 
Deſcripcion of the Marrow, and Structure of the 


| Glands, may be learned from the atoreſaid Author, 


127.238, Whole Words are as follows; And bere we 
cannot forbear to obſerwe the viſible and palpable Tokens 
end Footſteps of an Infinite Reaſon, woich, as they are 
ceeply engrawen upen the Univerſe in general, are yet 
lo in a much more particular manner in this wiſe Diſpo- 
ſition of Motion in Animals, Nor can we ever ſuffici= 
entiy admire the Niſdim ani Providence of our Great 
Creator, who has communicated to ail the Parts of theſe 
Beings, not only ſuch a Compoſition, by which all the ne- 
eſſary Motions and Operations, requiſite in them, are con- 


| veniently produced ; but bas moreover endowed them with 


ſuch Advantages and Privileges, whereby they can both 
maintain themſelves, and diſcharge their proper Functions 
in the moſt eaſie manner. 
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CONTEMPLATION XII. 
Of the Sight. 


Sx c T. I. Tranſition to the Sight, 


E proceed now to the External Senſes, and 
among them to obſerve in the firſt Place 
the Inſtruments of Sight ; where it muſt needs ap- 
pear incredible to every one, that ſuch a Number 
of Particulars and Circumſtances, as are requiſite in 
ſo great a Matter as that of the Sight, ſhould hare 
concurred and met each other in ſo {mall a Com: 
Paſs as the Space that contains the Eye, by mere 
Chance, or neceſſary Cauſes, without the lead 
View or Intention of the Creator. 

To give therefore a Brief Account of the Exter— 
nal Diſpoſition of the Eye: Can it be thought to 
happen without Delign ? 


SECT. II. The External Structure of the Eye. 


1. Thar becauſe the Eye is fo tender as to be 
hurt by the leaſt Accident whatever, the Eye lid 
may, like a Curtain, be drawn over it with uncon- 
ceivable Swiftneſs upon the approach of any Dan- 
ger, for the Security thereof; and at the time of 
Sleep, to hinder the Action of Light upon i: 
to the breaking of that Reſt which is fo neceilary 
to it. And again, that with the {ame Swiftnels for 
the Admiſſion of Light, the Eye lid can be lifced 
up and folded together, for which End it is pro- 
vided with particular Muſcles. 2. 10 
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2. To the end, that the Eye-lids may not hang 
loole and flabby upon the Eyes, and that their Mo- 
tion may be the ſwifter, they are provided with a 
Cartilaginous Bow, which is accurately and nicely 
adapted to the Convexity of the Eye. 

3. That the Eye is encompaſſed on all ſides by 
Bones, to defend it from all outward Harms: For- 
| aſmuch as by the leaſt preſſure the Figure of it 
would be changed, and (not to mention the Pain 
or Smart) the Sight would be greatly diſorder'd. 
If any body doubts of this, let a Man ſhut one 
of his Eyes, and preſs the other gently with his 
Finger, and he will preſently be convinced of this 
Truth by the different Appearance of viſible Ob- 
jects. 

4. The Structure of the Eye-brows, which are 
provided with Hair, to prevent the deſcending 
Sweat of the Forehead from running into the Eyes. 

5. To the end that the external Membrane of 
the Eyes may not be dryed up, and wrinkled by 
the Air, and ſo not only the Motions of the Eye- 
lids, but likewile the Sight itſelf obſtructed, that 
there are Glands placed in one Corner of the 
Eye, and over it, which by ſeveral little Tubes, 
ined a continual Moiſture upon the Eye, to make 


it ſmooth, and to ſecure the Membranes from too 
great a Drynels, 


6. And to the end that the Countenance ſhould 


not always appear Weeping and cover'd with 
Tears, that there are Paflages contrived, by which 
this Humour ar the uſual Times can be diſcharged 
into the Noſtrils. And the fame Humour in extra- 
ordinary Occaſions, being changed into a flood 
of Tears, we are then much more ſenſible of the 
Courſe of them into the Noſtrils. 

7. To the end that we may not be obliged con- 
tinually to turn the Head to different Objects, there 
are different Muſcles faſten'd to the Eye, that in 

| an 
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an inſtant of Time do ſuffice co turn it on al! 
Sides. . 

8. That no part of this Muſcular Structure ſhould 
be in vain, the Eye is made in a manner Glo. 
Jar, to turn indifferently in a Cavity adapted t9 
it; the back Part of which is lined with Fat, © 
render the Motion ſmoother and quicker. 


SE r. III. Convictiont from what has been ſaid. 


How ſmali ſoever thele little Circumſtances 
may appear to ſome People, and as ic le beholden 
as an unhappy Philoſopher may think Himſelf to 
his Maſter, while he aſcrib-s all ro meer Chance, 
or Ignorant Caules ; yet if he ſhould happen to be 
depriv'd of the ule of any one of them, he would 
ſoon be ſenſible of the Inconve enges thereof: 
And tho' perhaps he might {till continue fo obdu- 
rate, as not to own the Goodneſs of G in beſtow- 
ing them; yet if he were not quit diveſted of 
Reaſon, he would be convinced, ther he ſhould 
owe a great many Thanks to any Fog that He- 
red it to him, as ſoon as he felt the want thereof. 

With much Compafüon as ve as Aflouiſhment 
at the Goodneſs of dur Loving Creator, have 1 
conſider'd the fad Stare of a certain Gen lemon, 
who, as to the reſt, was in pretty good Heath, 
but only wanted the uſe of thoſe two little Muicles 
that ſerve to lift up the Eye-lid, and fo had alot 
loſt the uſe of his Sight, being forced, as long 45 
this Defe& laſted, ro ſhove up his Eyc-1ids, every 
moment, with his own Hands. 

If it be owing to Chance that ſuch ſmall Mu- 
ſcles as theſe are fixed in thoſe Parts: How conics 
it, ſince ſo many Things muſt concur ro their Mo— 
tion, that we don't meec with ſuch Defecte in Mil- 
lions of other Men? Since Chance does as est 
produce the one effect as the other; and ſince the'e 
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be Millions of Ways in which the Particles that 


compoſe the texture of ſuch Muſcles might con- 
cur; among which however, there would not be 
ons that could diſpoſe and adapt them :o ſuch 
ulcs. : 

Would an Atheiſt venture to affirm that the ſim- 
pl. Pulites mad uie-of to raiie d ſh-windows, had 
acquired their Aptitude for that purpole by meer 
Chance? 


Sk c r. IV. Tie PAperties of Light. 
; 


Ir all this be not ſufficient to convince the moſt 
obdurate Arheift, let him go on to contemplate 
with us that which follows, and we do not queſti- 
on, but he will be forced to own, that the moſt fe- 
cret Laws of Opticks and Mathematicks mutt have 
been known to him that formed the Eye, before He 
could have produced ſuch a wonderful Machine. 

Now it will be neceſſary to ſhew ſome of the 
Properties of Light, to ſuch as are unexperienced 
in the aforefaid Sciences; to the End, that they 
may have a tolerably clear Conception thereof : I 
is therefore well known: 

1, That the Light, eicher of the Sun or of a Can- 
dle K, (Tab. X. Fig. 1.) to give an Example there- 
of) falling upon the extream Part or Point of a 
NeeGie, renders the ſame viſible to an Eye at CCC, 
&c and R, wherever ic be. So that it appears from 
th.nce, that the Light diffuſes its Beams, PC, PC, 
Cc 5yherically, or like a round Ball towards all 


files; and therefore, that in the whole upper Su- 


perficies of the ſaid Ball, as C, C, C, R, &c. no 
Point can be taken, to which ſome Ray, as PC, is 
not extended, ſuppoſing the Eye at any of the 
Points, C, C, C, &c. or where-ever elle it is placed 
in that Sphere. | | 
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And that this is each time performed in a ſtraj: 
Line, may be obſerved from hence, that a dark 
Body S, placed between the Eye at R, and the 
Point P, in the Right Line P R, hinders the Eye 
from ſeeing the ſaid Point P. 

2. This continual Scattering or Separation of the 
Rays, PC, PC, &c. from each other, is called Di- 
verging: And thus we ſee, that all the Rays of Light 
PC, PC, &c. with reipet to one another, when 
they proceed from the ſaid Point P, are what the 
Learned call Divergent ; as on the contrary, thoſe 
Rays, for inſtance, that flow from ſeveral Points, 
CC, & c. and by the help of Burning. Glaſſes, or 
other Optical Methods, are compelled to run into 
a Point P, are called Convergent. 

3. It follows from this Divergency (Jab. X. 
Pig. 3.) that if from all the Points, as 4, N, L, M, 
B, of the Line AB, (or rather from ſo many as 
there may be in the whole Line AB) the Rays fall 
upon another Line ST; the Rays flowing from 
all the Points of A B, to each and ſingular Point of 
the Line ST, cannot be extended without an ap- 
parently great Contuſion. 

4. Wherefore, in caſe the Rays Diverging after 
this manner, ſhould fall directly upon that Part of 
the Eye where the Sight 1s to be formed, the Rays 
proceeding from each Point of the viſible Object 
AB, would ſufficiently fill the whole Superficies of 
the Place, and fall into great Confuſion among one 
another, as may be ſeen at S, 7, O. 

5. Now 'tis a known Law of Opticks, that in 
order to ſee an Object diſtinctly, all the Rays 
coming from a Point thereot (as from B for in- 
ſtance) muſt be collected at the Bottom of the Eye 
in a Point b (and fo fuch as come from A, and 
other Points of the ſaid Object, in ſo many other 
Points again, as a, Cc.) thus forming upon the 
Bottom of the Eye at «a6, the Picture or Image 


of 
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of the Object AB; bur inverted, or upſide down; 

6. Now fince this cannot happen unleſs the 
Rays, Which, acc-rding to the Natural Courſe of 
Light, proceed nem the Point B divergently, or 
wider from each other, are again made Convergent 


ac the Point b, it has pleaſed the Great Creator to 


determine the Motion of Light, wich reſpect to 
the Medium, or Matter thro' which it paſſes, by 
other Laws, by which He brings this great End to 
pals. 


SECT. V. Concerning Refration or Breaking of 
| the Rays. 


Tax 5r Laws are thoſe which in Opticks are 


known by the Name of Refrad&ion (that is the break- 


ing, or rather the bending of the Rays of Light) 
and the Appearances thereof are as follows; 

1. When Rays pals from one Medium or Tran- 
{parent Matter, ſuch as the Air, for inſtance, into 
another, as Water, Glaſs, Chryſtal and the like, 
whether ic be denſer or rarer. | 

2. When they fall upon the latter with any Obli- 
Quity ; for if they fall at Right Angles, or Perpen- 
dicutariy, We find they paſs directly through, and 
are not broken, or bent at all. 


SECT. VI. An Experiment of Rays paſſing from Air 


into Water. 


I x you deſire to ſee this experimentally. ſet a 
Candle in a dark Room (Tab. X. Fig. 2.) upon a 
Table, and an empty white Baſon NKL M at a 
little Diſtance from it, in ſuch a manner that the 
Sh:4&w of the Brim M., of this Baton, may 
extend itſelf from MtoD; when it will appear, 
that the Ray A D, which ſeparates the Sna- 
dow at D from the Light, is the laſt Ray thac 

| Q 2, falls 
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falls on the enlighten'd inward Part of the Baſon. 
place NB D. 


Then lay a ſhining piece of Money E (for in. Ml - 
ſtance a Shilling) juſt within the Shade, ſo that th: MY 
Edge of it may approach very near to D; you ir 
muſt take care next to fix that piece of Money in Ml - 
ſuch a manner, that it may not remove from its © 
Place; and laſtly, fill the Baſon up to B C with Ml 
Water; then you will find that the Shadow wil 
not extend itſelf farther than to F, and the Shit. te 
ling E will lye out of it in a perfect Light: So MI * 
that now HF is the laſt Ray that ſeparates the be 
Light from the Shadow. V 

Now it is plain, that from A to F there can lc 
come no direct Ray AF, becaule it is ſtopt by the l 
Baſon at P. 

And yet you ſee the Light proceeding from Ml ** 
A to F. a 

From whence it follows, that as the Ray move! 
directly in the Air from A to E, inſtead of pro- 
ceeding ſtrait forwards to D, it is broken and bent, 0 
and makes an Angle AHF, at the Superficies of 
the Water H, and fo runs from H to F. 1 

And thus you have an Example, how a Ray AH, 
paſling thro' a thinner Medium, ſuch as Air, into | 
4 thicker, as Water, is Refracted or Broken; and in f 
ſuch a manner as to bend towards the Perpendicu— n 
lar Line 6H, which makes a Right Angle up- 
on the Superficies B C, where the different Me- a 
diums of Air and Water are ſeparated from each a 

other. I 

| | v 

SECT. VII. An Experiment of the Refraction of Rajs J 

paſſing from Water into Air. : 

Now to ſhew the Appearances of a Ray paſſing ; 

from a denſer or thicker Medium, to a rarer or 
„ thinner, as from Water to Air: 


Lay 
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Lay the ſaid Shilling E, in an empty Veſſel NK 
I, M, (Tab. X. Fig. 4.) ſo that one who ſtands at AS, 
may be juſt hinder'd by the Brim of the Veſſel T 2, 
from ſeeing the Money at E: Foraſmuch as from 
E to the Eye 4, no direct Ray AE can proceed, 
by reaſon of the Interpoſition of the ſaid Brim 
M L. 

Then fixing the piece of Money E, to the Bot- 
tom of the Veſſel in ſuch a manner, that it may 
not be removed by pouring in the Water, let there 
be Water poured into the Veſlel as high as BC: 
Whereupon he that ſtood at AS, and could not 
ſee the Shilling Before, will perceive it very clear- 
ly, as if it was at F. 

Now 1t is plain from all this, that the Money 
really lay at E, and that it could not be ſeen by 
any direct Ray E A. 

And yet it was clearly ſeen at F. 

From whence it follows, that it muſt have been 
ſeen by the Refraction, or bending of the Ray 
EH, which, inſtead of running directly to 7, 
makes the Angle E H A, and ſo reaches the Eye A. 

Which (becauſe we are wont to imagine that we 
ſee nothing but what lies in a right Line, extended 
ſrom our Eye to the Object) ſees this piece of Mo- 
ney as if it lay at F. 

And to prove that it only happens thus by the 
aforeſaid Refraction, let another Perſon be placed 
at TO, whoſe Eye I, is not able to ſee the Money 
E, while it lies in the empty Veſſel, the Rim of 
which, NK, intercepts the direct Ray IE; and 
yet when the Water is poured into it, he will ſee 
the ſame lying at P, by the help of the Ray E RI, 
refracted at R: So that the ſaid Money will appear 
to the Eye A, removed from E to F, but to the Eye 
J, removed from E to P; and thus two Contradi- 
ctory Motions will be produced: And in like man- 
ner, if there were a whole ring of Spectators a- 
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bout the Veſſel, each one would ſee the Object in 
a different Place. | 

From hence it appears, that a Ray, E H. is re. 
fracted in paſſing from a denſer Body, as from Wa- 
ter, into a rarer, as Air; and that ic does not un 
directly from H to 7, but to A, and ſo is fomewhat 
inflected from the Perpendicular Line G H 9. 


SECT. VIII. An Experiment ſhewing that Rays falling 
at Right Anples are not Refracted. 


Ir is likewiſe plain, that a Ray falling perpen- 
dicularly from one Tranſparent Medium to ano- 
ther, ſuffers no Refraction, (as the afore-mention'd 
Ray did, which came upon it obliquely) if you 
look upon the aforeſaid piece of Money E, lying 
in an empty Veſſel, thro' a Narrow and Perpendi- 
_ cular Tube DV, whilſt it hes directly under it; 
after which, fill the ſaid Veſſel, with Water up to 
B C, taking care that the Money remain in the 
{ſame Place, and the Tube in the ſaid Poſition, 
thro' which the Money will be ſeen juſt as it was 
before. Whereas, if you look at it thro' the Tube 
Iying obliquely in the Poſition H T, the Money 
will not be ſeen at E, as in the empty Veſlel ; for- 
much as, in order to ſee it again after the Water is 
poured into the Veſlel, the Tube muſt be brought 
down from HT to HA, by reaſon of the Refra- 
&ion of the Rays: This is what every one may 
try, as well as we. | 


SECT. N. Divergent Rays made Convergent, aud 
form an inverted Image. 


FRO M theſe two Laws there does now follow a 
General Rule, which, as appears by innumerable 
Experiments, is always obſervable in the Motion 
| of the Light, viz, that (Jab. XI. Fig. 1.) the Rays 

fo | ne B H, 
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BH, B H, Diverging from a Point B, may, by Re- 
fraction, be inflected towards each other, and be- 
come again Cenvergent in a Point b. 

1. When they pals from a rarer Body into a den- 
ſer, which is Convex and Spherical; and, 2. When 
they fall upon an Object of the like Figure, from 
a thicker to a thinner Medium. 

For inſtance, let K F be a Glaſs poliſh'd on both 
ſides, and each fide of K MF and KN F be Con- 
vex and Spherical: Now when the Ray B H comes 
upon it from the Air, ic will not proceed to Rx, but 


be inflected towards the Perpendicular 6 H, and 


take its way according to HP; but in paſſing from 
the ſaid Glaſs P, into the Air, it will not proceed 
to S, according to H, but receding from the Per- 
pendicular Line P ©, purſue its way to 5. 

And this happening to all the Rays, which fall 
from B upon the Glals between H, they will all 
be united again about the ſame place at b, only the 
middle Ray, B N b, becauſe it falls every time 


perpendicularly upon the Glaſs, runs directly for- 


ward, and without being refracted. 
So that in caſe we ſuppoſe (Jab. X. Fig. 3.) that 


at S T, a Glaſs is fo placed, as that the Rays paſling 


from A to a, from B to b, and from the other Points 
N, L, M, to u, l, m, be united together, they will 
make at b a an inverted Image AB. 

SECT. X. An Experiment ſhewings the ſame. 


Lr thoſe who have a mind to ſee a very eaſie 


Experiment hereof, place one ſingle Candle in a 


Chamber at Night, and retiring ſome Diſtance 
from it, let them cauſe its Light to paſs thro' a 
Spectacle Glaſs upon a white Paper: Whereupon, 
having likewiſe adjuſted che Diſtance between the 
Glaſs and the Paper, they will ſee the exact Pi- 
(ure of a Candle inverted upon the ſaid Paper. 

| Q 4 1 5 That 
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That is, at the place ha, where all the Rays 
coming from each of the Points of the Candle, at 
AB, are collected in ſo many other Points by the 
two Refractions, which (as in Tab. XI. Fig. 1.) they 
ſuffer thro” the Spectacle or Burning Glaſs, convex 
on both tides, and ſo form the above-mention'd 


Image. 


SECT. XI. A Second Experiment in a dark Chamber, 


Tu Rt. is another way of proving the ſame by 
the famous Experiment of a dark Chamber, which is 
made thus: You muſt make the Chamber as dark 
as you Can, leaving a round Hole in a Window, 
ſomething ſmaller than the Circumference of 1 
Spectacle Glaſs; then place ſuch a Glaſs exactly 
before the Hole, taking care that the Light has no 
other Paſſage into the Room. 

Now if you hang a white Cloth or Paper at a 
proper diſtance before the ſaid Glaſs, ſo that the 
Rays that proceed from every Point of the Obzca: 
may each of them be collected in its correſpondent 
Point, you will perceive that the Images of every 
Thing that is without the Chamber will be painted 
in the moſt perfect manner, upon the ſaid Cloth or 
Paper, according to all its Lineaments and Co- 
lours, eſpecially if the Sun happen to ſhine upon 

the External Objects, and the Glaſs be in the 
Shade; as it may when, for inſtance, the Sun is 
in the South, and the Window, in which the Glass 
is, ſtands towards the North, fo that none of the 
Sun's Rays come directly upon it. 


SEET. XII. Convictions from the foregoing Obſer- 


Sat ions. 


Nov ſince it is the Property of Rays that pro- 
ceed from a Point, to be diverged and ſcattered 
rom 
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from each other, and that they muſt be made to 
converge or be uniced in a Point again, in order 
to form the Picture of an Object, and thereby to 
make us ſee it diſtinctly: Can it be conceived that 
all theſe Laws concerning Light, all this Diſpo- 
ſtion made in the Eye (how ſmall ſoever it may 
appear to an Ignorant Perſon) and all the other 
neceſſary Circumſtances obſerved thercin ; I fay, 
can ic be thought that all theſe Things have con- 
curred in ſo little a ſpace, as that wherein the Eye 
is placed, without any Deſign or Wiſdom of the 
Creator ? 


S Scr. XIII. The Eye is a Dark Chamber. 


Nov to repreſent this Matter to every one's en- 
tire Satisfaction, and to convince him, that the 
Images of viſible Objects are really painted upon 
the Bottom of the Eye by the Light, after the ſame 
manner as in the above-mention'd dark Chamber 


tind the Experiment to have been made in the 
Year 1696.) the Eye of a newly killed Ox, while ic 
is warm, (ſee Tab. XI. Fig. 2, CG EH) after having 
diveſted it of its Fleſh and Fat, and left nothing 
remaining but the Membranes and Optick Nerve; 
then- about þ or a, behind in the Eye, let there be 
2 ſmall hole made with the point of a ſharp Knife, 
in the Membrane in which it is involved; and 
moreover a little round piece, of about a Finger's 
breadth, cut out with fine-pointed Scittors, leaving 
ic faſten'd only at X, ſo that the Eye may be held 
by the Part here repreſented ac X t, and fo the Ori- 
fice CCN directed which way one pleaſes. 

Then placing the Flame of one Candle only, 
lighted for that purpole in a dark Room, before 
the Eye at AB, you ſhall ſee the exact Picture of 
the ſame, inverted very plainly at 26, and repre- 
ſented burning upſide down. But 
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But that this Experiment may be made as it 
ought to be, care ſhould be taken not to hurt a 
very fine and tender Membrane, including the Vi. 
treous Humour behind at ab: For whereas you 
otherwiſe ſee the ſaid Humour itſelf tranſparent 
and naked, ſome Light may perhaps appear, but 
the Image will not be fo well repreſented. 

However, upon ſuch an Occaſion, which eaſily 
happens, one may cover the naked Vitreous Hu- 
mour behind at a , with a very fine white Paper; 
by which means you will ſee the exact Form and 
Motion of the Flame, and alſo the Top of the 
Candle itſelf, accurately drawn upon it. 

It is more convenient to try the Experiment af. 
ter this manner, than to place the Eye before the 
Hole of a dark Chamber, in order to admit there- 
by the Images of the External Objects: Ir is like- 
wiſe performed this way with much lets trouble. 

For one may calily fee this way, 1. That the 
Eye being brought 'nearer to the Candle, the Pi- 
cture is drawn ſenſibly larger; and if removed far- 
ther from it, it becomes ſmaller again. 2. That 
upon moving the Candle towards the Right, or 
Left Hand, the Picture goes in a dire& contrary 
Motion. 

From whence it ſeems probable, that our great 
Creator makes ule of theſe Means, to the end, that 
by increaſing, or leſſening the Images formed in 
the Eye, we may judge of the Diſtance of Objects 
by their apparent Greatneſs, or of their Greatneſs 
by their apparent Diſtance ; as He likewiſe makes 
known to us the Motion of Things that are re- 
mote from us, by the Motion of their Images. 

For that theſe Images are not formed in the Eye, 
without making ſome Impreſſion upon the Mem- 
branes thereof, ſeems deducible from what a Man 
feels, who has been any time in the Dark, when 
he ſuddenly returns into a great Light, and opens 
his Eyes to look about him. SBC T» 
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SECT. XIV. No Images by Divergent Rays, 


HavinG thus far ſhewn that our Eye is a real 
dark Chamber, this Fruth does likewiſe occur to 
us, namely, that ſuck Images of an Object AB, 
cannot be formed upon the Bottom of the Eye at 
ab, by Rays, which, for inſtance, flow from the 
Point B, ſo long as they are Divergent, as at BC, 
BC; but that it is abſolutely neceſſaty for that pur- 
poſe, that they ſhould be bent again towards each 
other by Refraction, in order to be collected into a 
Point b, and there to form the Image. 


SECT. XV. The Tranſparency of the Tunica Cornea. 


Nov to repreſent only ſome few of thoſe Cir- 
cumſtances, which may ſerve for Conviction, with- 
out embarraſſing a Reader not well skilled in Ana- 
tomy with a Number of differing Names given by 
the Learned to the Membranes of the Eye, of which 
ſome Anatomiſts reckon only three, others 4, 5, 6, 
7, yea, 8 and 9, as you may ſee in Verbeyen; Let us 
ſuppoſe the little Globular Body, GCH E (Tab, XI. 
Fig. 2.) to be the Eye. 

Now no Body will conteſt with us, 

Firſt, That in caſe all the Membranes which en- 
compaſs the Eye were opaque, as well as thoſe that 
are in the other Parts of the Body, by reaſon of 
their want of Tranſparency ; the Light would be 
able to get little or no acceſs to the Eye. 

Can it be then ſuppoſed to be without Deſign, 
that notwithſtanding that the whole Eye 15 encom- 
paſſed round about with an untranſpatent Mem- 
brane G E H (which ſhews itfelf likewiſe external- 
ly, as the White of the Eye) yet, at that place 
where the Light falls upon ir, at N CC, there ſhould 
be found a ſpherical, thin, bright, and very tranſpa- 
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rent Membrane, ſuch as the cleareſt Horn or Glaſ; 
is, in order to afford a Paſſage ro the Light; and 
which is therefore called the Tunica Cornea, or Hor- 
ny Membrane ? 


SECT. XVI. The Aqueous Humour. 


Secondly, Now in cafe the Rays of Light, BC, 
BC, coming out of the Air, and from che Point 1 
(for example) and having paiſed thro' this Mem- 
brane G NCH, ſhould again meet with the ſame 
Air placed in the Cavity of the Eye, GSDTH 
CG; as it happens in the Cavities of the Ear, 
where ſuch Air is neceſſary, they would procee ed 
to diverge or ſeparate themſelves from each other, 
and ſo be unable to form an Image at b, which is 
requiſite in order to ſee the Point B diſtinctly; ; 
Will any one again pretend, that it is without Wil- 
dom and Deſign, that this ſpace GSDTHCG is 
filled wicta a Liquor that has all the neceſſary Qua- 
lifications in it, viz. that it is, Firſt, entirely Clear 
and Tranſparent for the Reception of Viſion; Se- 
condly, that it is thicker than Air, and about the 
Subſtance of Water, for which reaſon *cs called 
the Aqueous or Watry Humour; Thirdly, that it is 
convexiy round, as appears by the external Fi- 
gurd of the Eye; from whence it is plain, that 
both the Rays, BC, B C, divergent from B, can— 
not proceed ſerwards to gg; bur by the Laws of 
Refractio!, muſt be inflected towards each other, 


and purſue their way to DD, according to the 
Lines CD, CO? 


SECT. XVII. Chryſtalline Humour. 


Thirdly, Now if we ſhould ſuppoſe that theſe 
Rays, according to CD, CD, ſhould again pro- 
ceed directly w dd, we ſhould at the ſame time 
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find, that they would either not at all run into a 
Point, or at leaſt into ſuch a one as lies very tar be- 
hind the Eye. 

From whence it follows, that there muſt be a 
new Refraction to inflect chem again towards each 
other, in order to make them meet at b, or in a 
much nearer Point. ; 

Now, in order to make this happen very exactly, 
another Body, STDES, mult come after; which 
is, firſe, Tranſparent, ſecondly, Thicker than the 
Aqueous Humour, and, thirdly, in ſome meaſure 
Convex. 

And here again, we find all theſe requiced Cir- 
cumſtances to happen in ſuch a manner; for the 
very opening of an Eye, may convince every 
Body; that the following Humour STDES, is 
not only clear, but likewiie of a thicker Subſtance 
than the Aqueous, for which reaſon 'tis called the 
Chryftalline, and reprefcots rather a ſolid Body than 
a fluid, and, Which is yet more, it is Convex at 
SDDT. | 

Theſe are therefore the Means that hinder the 
Rays procesding, as CD, CD, from paſling on 
directly to 4d, and force them, according to the 
Laws of Refraction, to infle& themſelves a ſecond 
time towards cach other, and to take their way to 
DE, DE. 


SSS Cr. XVIII. The Vitreous Humour. 


Frurthly, Acaix, if theſe Rays had purſued their 
Courſe ſtrait forwards to ee, they would indeed 
have met again at the Point &, but that would have 
been too far behind the Eye; and they falling upon 
the Bottom of the Eye, would have taken up too 
much room at Ai; aud the fingle Point of che Ob- 


ject B, would have been here repreſented with a 
g ot _# * 2 
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all the Points of the Object A B, the Rays of ſe. 
veral different Points lying near each other, would 
have ſtruck the Bottom of the Eye in the ſame 
place, and ſo have produced a confuſed Image, and 
therefore confuſed Viſion. 

He that does not conceive this eaſily, may repre. 
ſent to himſelf, firſt, with a proper Exactneſs by 
the help of a Convex Glaſs, placed at S T. in a 
dark Chamber, (Tab. X. Fig. z.) the Picture 4 6, of 
an Object AB upon a white Paper r 5; and chen 
removing the Paper from rs to pg, or nearer to 
the Glaſs ST, he will perczive the Confuſion of 
the Picture, for the Reaſons that have been juſt al. 
ledged. 

Therefore to prevent this in the Eye (Tab. XI. 
Fig. 2.) it was neceſſary, that a ſecond Refraction 
ſhould be made, whereby the Rays might be co 
lected at the Point b, inſtead of the Point &. 

That this may happen after the beſt and moſt 
uſeful Manner, the Chryſtalline Humour S 7, muſt be 
again Convex at SET, and that which follows at 
SGRHTES, thinner of Matter, and likewiſe 
tranſparent. 

Now all theſe Particulars do occur here again; 
ſince the Ciry/alline Humour (as you may obſerve, if 
you take ic our of the Eye) is not only Convex be- 
hind at S E E T, but much more ſo than in the fore- 
part of it S PDT; the whole Cavity alſo of the 
Eye SGRHTES, behind the Chry/talline Humour 
ST, is quite full of a very clear and bright Hu- 
mour, about the Conſiſtence of melted Glaſs, or, 
according to others, of the White of an Egg; at 
leaſt, it is of a thinner Subſtance (which is neceſ- 
ſary here) than the Chryſtalline Humour, and therefore 
"tis called the Vitrecus Humour : This being fo, they 
that underſtand the foregoing, muſt ikewiſe know 
that the Rays coming from PE, can't paſs direct- 
ly thro' eto ł, but being again broken at E, * 
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be bent towards each other, and purſuing their way 
according to Eb, Eb, muſt be united at b. 


SECT. XIX. How the Image is formed in the Eye, and 
Convittions from the foregoing Obſervations, 


Fifthly, Having thus ſhewn, how the Rays, di- 
verging from the Point B of the Object AB, muſt 
meet at the Bottom oi the Eye ina Pointb; if you 
ſuppoſe that thoſe Rays which come from every 
other Point of A B, are likewiſe after the ſame 
manner collected in a viſible Point of @ b, you will 
alſo ſee after what manner the above-mentioned 
Images are formed by the Light, upon the Bottom 
of the Eye, as it were in a dark Chamber. 

Now can any Thing more be required by thoſe 
who ſincerely ſearch after Truth, towards a Proof 
of the Wiidom of the Creator, than this wonder- 
ful Structure of the Eye, and theſe Inflections of 
the Rays repeated three times after one another; 
which, if they had been otherwiſe ſcatter'd or ſe- 
parated, would not only have been unfit in their 
own Nature, by reaſon of ſuch Divergency, to 


have formed an exact Image; but even produced a 


Motion which would have been directly oppoſite 
to what the Sight required? 


SECT. XX. Several Remarks; Firſt, that the Eye is 
Black within. 


W might make innumerable Obſervations up- 


on the wonderful Things that are to be found in 
the Eye ; as, 1. That the Eye muſt be dark with- 
in, in order to repreſent the Images as ſtrongly as is 
done in a dark Chamber, and is it not fo? Even fo 
tar, that its Membranes or Tunicks, are in a great 
mea{ure, and for this very purpoſe, of a Blackiſh 
Colour: Can fo neceſſary a Quality as this reſult 
from Chance ? | SECT: 
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S Ne XXI. The Second Remark 3 That the Chr; allins 


Humour is a Microſcope: And Convittions from thence, 


2. To the end, that the Images ſhould be nice 
and accurate, ought there not to be in the Eye 4 
tranſparent Body, Convex on both ſides, and the 
moſt Convex-part undermoſt ? And do not both 
theſe Qualities occur in the Chry/talline Humour, which 
has the form of a poliſhed ſpherical Glaſs before 
and behind, as likewiſe all its Properties ? 

For, if you take this Humour out of the Eye of 
a newly killed Beaſt, and hold ic before a burncins 
Candle, and a piece of white Paper behind it, yuu 
will ſee upon the Paper as exact an Image of the 
Flame inverted, as if the ſame were projected or 
made by a Glaſs: Or place the ſame before your 
Eye, and the Head of a Pin, or any other little 
Thing, cloſe behind it, and if you look thro' it, 
you will ſee the very ſame Appearances as thro' a 
real Microſcope, which is likewiſe made Convex 
on both ſides for the fame purpoſe. 

Did ever any one pretend to ſay, that a good 
Microſcope had acquired its Figure, its Tran- 
ſparency out of a dark Matter, and its Diſpoſi- 
tion of being fo-uſeful, without any Deſign of the 
Perſon that made it? How therefore can it be 
aſſerted of this Humour, where all thoſe Qualities 
are found in a more eminent manner? Or could the 
beſt Artificer in the World produce ſuch a Thing 
from Bread, Fleſn, Fiſh, and other Food? Can 
then an unhappy Philoſopher diſcover neither Art 
nor Knowledge therein, after having obſerved the 
like Appearances, not once only (which might 
have happen'd by chance) but in ſo many Millions 
ot Eyes, both of Men and Beaſts ? 
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s F cr. XXII. The Third Remark, upon ſeeing at ſe- 


veral Diſtances : An Experiment thereupon. 


| 3. Ox x may yet farther ſee by the Experiment 
in a dark Chamber, that the Diſtance of the Ob- 
| jet AB (Tab. X. Fig. 3.) from the Paper 1, and 
from the Glaſs S T, ought to be certain and li- 
| mited, to form a diſtin& Image at ab : So that the 
| Paper being held at pq, nearer to the Glaſs ST, 
| or at de, farther from the ſaid Glaſs, if the Object 
AB, and the Glaſs ST, remain in their place, the 
| Image will be very confuſed ; becauſe the Rays 
coming from each of the Points A and B, are not 
collected in the Point à and , but inſtead thereof, 
fill a great ſpace atpand , or d and e; ſo that 
thoſe which proceed from different Points muſt 
thereby be mix'd together and confuſed. 
| From whence it appears, that no Images can be 
| rightly and truly formed, when the Collection of 
the Rays that come from A or B, are made at 4 or 
; the place of Collection a b, being either before 
the Paper, which is then at 4e, or behind the Pa- 
per, when at pq. | 
Again, we likewiſe ſee, if the Object AB is 
| farther from the Glaſs S7, or the Glaſs itſelf is 
| rounder than at the time when a diſtinct Image 
was formed thro” both of them at 4b, the exact 
Image will fall cloſer to the Glaſs, as for inſtance, 
at pg; and therefore the Paper muſt, for this rea- 
ton, be brought forwards from 7: to pq, and nears» 
er to the Glaſs. 
The contrary happens, if the Object 4 B, be 
| brought cloſer to the Glaſs $ 7, or it the ſaid Glaſs 
be not ſo Convex, as we at firſt ſuppoſed it; for 
then the exact Image will not be found, unleſs the 
| Paper be removed backwards to de, and the Di- 
| ſtance thereof from the Glaſs rendered greater. 
r R Now, 
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SECT. XXI. The Second Remark ; That the Chry*all;n; 
Humour is a Microſcope: And Convictions from thence, 


2. To the end, that the Images ſhould be nice 
and accurate, ought there not to be in the Eye a 
tranſparent Body, Convex on both ſides, and the 
moſt Convex-part undermoſt ? And do not both 
theſe Qualities occur in the Cbryſtalline Humour, which 
has the form of a poliſhed ſpherical Glaſs before 
and behind, as likewiſe all its Properties ? 

For, if you take this Humour out of the Eye of 
a newly killed Beaſt, and hold it before a burning 
Candle, and a piece of white Paper behind it, you 
will ſce upon the Paper as exact an Image of the 
Flame inverted, as if the ſame were projected or 
made by a Glaſs: Or place the ſame before your 
Eye, and the Head of a Pin, or any other little 
Thing, cloſe behind it, and if you look thro' it, 
you will ſee the very ſame Appearances as thro' a 
real Microſcope, which is likewiſe made Convex 
on both ſides for the ſame purpoſe. 

Did ever any one pretend to ſay, that a good 
Microſcopes had acquired its Figure, its Tran- 
ſparency out of a dark Matter, and its Diſpoſi- 
tion of being ſo-ulſeful, without any Deſign of the 
Perſon that made it? How therefore can it be 
aſſerted of this Humour, where all thoſe Qualities 
are found in a more eminent manner? Or could the 
beſt Artificer in the World produce ſuch a Thing 
from Bread, Fleſh, Fiſh, and other Food? Can 
then an unhappy Philolopher diſcover neither Art 
nor Knowledge therein, after having obſerved the 
like Appearances, not once only (which might 
have happen'd by chance) but in ſo many Millions 
of Eyes, both of Men and Beaſts ? 


* 
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e&: cr. XXII. The Third Remark, upon ſeeing at ſe- 


veral Diſtances : An Experiment thereupon. 


3. ON x may yet farther ſee by the Experiment 
in a dark Chamber, that the Diſtance of the Ob- 
jet AB (Tab. X. Fig. 3.) from the Paper r s, and 
from the Glaſs S T, ought to be certain and li- 
mited, to form a diſtin& Image at ab: So that the 
| Paper being held at pq, nearer to the Glaſs ST, 
or at de, farther from the ſaid Glaſs, if the Object 
AB, and the Glaſs ST, remain in their place, the 
| Image will be very confuſed ; becauſe the Rays 
coming from each of the Points A and B, are not 
collected in the Point à and b, but inſtead thereof, 
fill a great ſpace at p and , or d and e; ſo that 
thoſe which proceed from different Points muſt 
thereby be mix'd together and confuſed. 

From whence it appears, that no Images can be 
rightly and truly formed, when the Collection of 

the Rays that come from A or B, are made at à or 
| b; the place of Collection a b, being either before 
the Paper, which is then at 4e, or behind the Pa- 
per, when at p. 

Again, we likewiſe ſee, if the Object AB is 
| farther from the Glaſs S7, or the Glaſs itſelf is 
rounder than at the time when a diſtin& Image 
was formed thro” both of them at ab, the exact 
Image will fall cloſer to the Glaſs, as for inſtance, 
at pq; and therefore the Paper muſt, for this rea- 
fon, be brought forwards from 75 to pq, and nears 
er to the Glals. 
| The contrary happens, if the Objet AB, be 
| brought cloſer to the Glaſs S 7, or if the ſaid Glaſs 
be not ſo Convex; as we at firſt ſuppoſed it; for 
then the exact Image will not be found, unleſs the 
Paper be removed backwards to de, and the Di- 
ſtance thereof from the Glaſs rendered greater. 

Vol. I, K-: Now, 
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Now, notwithſtanding thatall theſe Things come 
to paſs in our Eyes, yet would our Sight, for all 
this great Apparatus, be of little uſe, and wholly im- 
perfect, with reſpect to the Objects that are near 
us: So that, for inſtance, one who ſees an Object 
diſtipctly at the Diſtance of a Yard, would not be 
able to diſtinguiſh the ſame, either at the Diſtance 
of half a Yard, or a Yard and half, or any other- 
wile, farther or nearer, unleſs the means above- 
mention'd were uſed in the Chamber of our Eye, 
vix. either by making the Roundneſs of one of the 
Humours more or leſs Convex, or the Diſtance be- 
eween the Chryſtalline Humour, and the Bottom of 
the Eye (which ſupplies the place of the Paper) 
greater or ſmaller, according as the nearneſs or 
remoteneſs of the Object requires it. 

If this ſhould not be ſufficiently intelligible to one 
that has not been verſed in Optical Experiments, 
let him in a dark Chamber make uſe of a flatter or 
more convex Glaſs; or, to ſpeak in the Language 
of the Glaſs. Grinders, of younger or older Specta- 
cles, and of a greater or ſmallcr Diſtance of the 
Object; and Experience, aſter a little attention, 
will render the 'Thing plain encugh to him. 

Now, to apply all this to the purpoſe ; Can any 
one, without being aſtoniſh'd at the Wiſdom and 
Goodneſs of his adorable Creator, obſerve, that 
not only one of theſe means (which was enough 
alone) but buth together are found in the Eyes: 
For when an Object is far from the Eye, and there- 
fore (Jab. XI. Fig. 2.) the Point @ or. b (where the 
Rays proceeding from a Point A or B converge, or 
are gatherd together) does not reach the Bottom 
of the Eye X m, but ſalis nearer. to the Chyyſtalline 
Humour ST; a conſuſed Image, as has been ſaid 
before, would thereby be formed at the Bottom ot 
the Eye, but no diſtinct Viſion; fo, that to prevent 
the ſame, it is neceſſary that the Diſtance between 

the 
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the Bottom of the Eye X m, and the Chryſtalline Hu- 
mour S T, ſhould be ſmaller ; or (if the Diſtance 
between them remain as it was) one of the Hu- 
mours of the Eye ſhould be render'd leſs Convex, 
to cauſe the Image to fall farther, vis. at ab. 

Now we find that to bring both theſe Things 
about together, the four Muſcles of the Eye, EF 


| GH (Tab. X. Fig. 5.) ſcem to be neceſſary to move 
| the ſame (as any one of them is contracted, and 
ſo made ſhorter than the reſt) vpwards and down» 


wards, and to the right and left; and when they 
act altogether they draw the fore-part of the Eye, 


as likewiſe the Chryſt alline Humour backwards, dimi- 
| niſhing in ſuch manner the diſtance between i it and 
the Bottom of the Eye; but particularly, it is like- 


wiſe plain, that they make the external Figure of 
the Eye, which is very Convex and Globular, much 
flatter, and ſo cauſe the collected Rays to fall more 
backward, in order to reach the Bottom of the 


&. 


Now that the Rays coming from an Object, and 
falling upon a flatter Glaſs, do paint the Image 
further backwards than when the Glaſs is more 
Convex, has been already fhewn in the Experi- 
ment of a dark Chamber. 

Now if the Object (Jab. XI. Fig. >) be too near 
the Eye, and the Collection of the Rays coming 
from the Point B, docs not happen upon b, but up- 
on E, behind the Bottom of the Eye Xm; it is 
plain enough, that to prevent it, the contrary muſt 
be effected, namely, that the ſpace berween the 
Chryſtalline Humour, and the Bottom of the Eye X n, 
ſhould be greater; or (the ſpace remaining che 
fame) the Aqueous Humour of the Eye at Mec 
ſomewhat rounder, 

For that a rounder Glafs forms the Image ſhorter 
and nearer to itſelf, may be experimentally proved 


witty great caſe in a dark Chamber. | 
R 2 No- 
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Now to perform both theſe Operations at the 
ſame time, the Anatomiſts produce two Muſcles 4: 
INK M (Tab. X. Fig. 5.) which they call oblique 
Muſcles; and which, when contracted, do each of 
them draw the Eye on its fide, but when they work 
together, they draw the Eye as it were with a Gin. 
ing Rope, and ſwelling up, preſs it on all ſides ; by 
which means the Aqueous Humour being made 
protuberant, the Eye becomes rounder at NC( 
(Tab. XI. Fig. 2.) and the Vitreous Humour being 
preſſed backwards, the Diſtance between the Box. 
tom of the Eye and the Cbryſtalline Humour is ren- 
der'd greater. 

I know very well, that ſome Learned Gentle. 
men do not think that the peculiar Uſe of theſe 
Muſcles, for this purpoſe, is yet fully aſcertained, 
till it has been further proved; but we ſhall ler 
ourſelves into this Diſpute at preſent no more, than 
we ſhall enquire whether thoſe only have hit upon 
the Truth, who maintain, that the Fibres G S and 
HT (which the Anatomiſts call Proceſſus Cilzare) 
have a quality of cauſing the Chry/talline Humour it- 
ſelf (whenever it is neceſſary) either to change it 
Figure, that is to fav, rendering it more or lek 
Convex ; or of bringing it nearer and removing it 
farther from the Bortom of the Eye. 

However, the one or the other of the Operati- 
ons above-mentioned, ſcems to be experimentally 
felt in the Uneaſineſs, or ſometimes even in the 
Pain, which the Eye ſuffers, when we uſe any 
Force to fee an Object chat is far from the Eye di- 
ſtinctly, or to read a Writing a little too near. 

Bur chis is inconteſtably true, that the Eye does 
ſomething in the viewing of Things that are placed 
at ſeveral Diltances from it, without any Concur- 
rence or Knowledge on our part, which the great- 
eſt Machematicians have not yet been able to bring 
about by their Inſtruments of ſeeing ; the Diſpoſi- 
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fon of which, as the diſtance of an Object is ſen- 
ibly greater or ſmaller, muſt likewiſe be alter'd. 
And this is ſufficient to convince us (tho* we know 
nothing of the manner how it happens) that there 
is a Go p, by whom we are made, and who had 
a wiſe End and Deſign in forming the Eye, as it 


here appears. 


SECT. XXIII. The Fourth Remark, upon the Opening 
and Shutting the Black of the Eye or Pupil, with an 
Experiment proving the ſame. 


Fourthly, Ir this great and wonderful Structure 
of the Eye, by which we are enabled to lee fo ea- 
fly and diſtinctly, at ſo many and ſuch different 
Diſtances, be not yet ſufficient to convince a Scep- 
tical Enquirer of the Wiſdom of his Creator; let 
him proceed further, and in the laſt place (ſince, if 
we ſhould take notice of every Thing concerning 
the Eye, this alone would require a whole Book) 
to contemplate with us that which follows: 

Firſt, That if the Hole in a dark Chamber be 
made fo ſmall as to admit but too few of the Rays, 
the external Images would be repreſented imper- 
fetly without the neceſſary Force and Livelineſs. 

Secondly, If the Hole be fo great as to admit of 


the Entrance of too much Light, the Images would 


appear yet more weak and imperfect for other Rea- 
ſons. So that there is an exat Proportion requi- 
red for that Hole or Space, thro' which the Rays 
are to paſs, to the end that every Thing may have 
its proper Energy; and that the number of the 
Rays be neither too great nor too ſmall : And how 
much trouble the finding the juſt Proportion of 
ſuch Holes or Openings occaſions to thoſe who 
make Teleſcopes, Microſcopes, and other Inſtru- 
ments for ſeeing, is but too well known by thoie 
that have had the trial of it. 

| R 3 The 
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The ſame Thing happens to the Eye, as being; 
dark Chamber ; and it is eaſie to diſcover experimen. 
tally, that too few Rays render the Sight of an Ob. 
ject weak, if you make a Hole with a Pin in a white 
Paper, which Hole ſhall be much ſmaller than the 
little black Circle of the Eye, called in Latin, the 
Pupilla ; and thro' which the Rays of the Objec 
are admitted into the Eye. 

Now when you look thro' the ſaid little Hole 
(eſpecially in a place where the Light is not too 
{trong) upon a picce of Marbled Paper, in which 
there are a great many Colours, it is well known, 
that if it be held cloſe to the Eye, there can com: 
no Rays from it but thro' the aforeſaid little Holz; 
and that therefore the number of them is much 
fewer than if they were immediately received in 2 
greater Opening of the Papilla without this Hole: 
Bur we ſhall likewiſe find at che ſame time, that the 
Colours of the Marble Paper will ſhew themſelve; 
much fainter and darker thro' the little Hole, than 
they would directly to the naked Eye. 

Now in caſe this Pupil, being too large, ſhoull 
admit too many Rays, as it does when one paſſes 
ſuddenly from a very dark Place into a clear and 
{trong Light; we find likewiſe, that upon this ac- 
count, the Action of Steing becomes very trouble 
ſome. een 
Nou to produce again a Proof of Go p's wor- 
derful Wiſdom and Mercy from this laſt Inſtance, 
Could any Body reaſonably ſuppoſe, that what 1 
done herein, with fo much trouble by the Artificers 
in their Optical Inſtruments, is performed by the 


Eye of itſelf, and without the Direction of the great 


Creator, and even without the Knowledge of the 
Man himſelf in whom ic happens? And moreover, 
after ſuch a manner as infinitely exceeds the fine 
Machine that Human Art has ever yet brought t9 
the higheſt degree of Perfection? 


Ms 
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Thus we ſee that the Paſſage FF (Tab. XI. Fig. 2) 
thro' which the Rays of Light go, or rather that 
black little Circle in the Membrane (according to 
which our Eyes are denominated Black, Grey, or 
any other Colour) commonly called, the Black or 
Apple of the Eye, becomes in a healthy Man ſmaller 
in a great Light, and immediately greater in a ſmall 
Light; in order to admit more or fewer Rays, as 
the Circumſtances of Things require. 

I know very well, that no Body who has never 
ſeen this will readily believe it; but in order to 
convince him thereof experimentally, let hin be 
brought into the Sun-ſhine, or any other firong 
Light, or place him in a Chamber directly oppoſite 
to the Light of the Windows in a very briglit Day; 
where, if you obſerye the Pupil of the Eye, you 
will find it to be very ſmall in ſuch a great Light, 
to the end, that the Eye may not be hurt by the 
ſtrength thereof; then ſet him in a dark Corner 
of a Chamber, and turn his Face from the Light; 
when you will preſently perceive the Papil to be- 
come ſenſibly larger, in order to admit a greater 
number of Rays; inſomuch, that after theſe Expe- 
riments, no Body can doubt of what has been here 
laid. 

Is not the great Goodneſs of Go p particularly 
remarkable herein, that all theſe Things come to 
paſs in our Eye, without our being conſcicus there- 
of, to the end, that our Attention may not bs di- 
verted from whatever we are then contempiarting ? 
Which however would have always happen'd, if 
we had been obliged to have attended ro every 
Occaſion of adapting the Pupil to the Degrees of 
Light? 


— 
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SECT, XXIV. Convictions from the foregoing Ob. 


ſerwvations, 


Now whoſoever is a reaſonable Perſon, and 
does plainly comprehend all that we have been ſay. 
ing about the Eye, ought he not to be aſtoniſh, 
that as there was a Lucretius among the Ancient, 
ſo there are likewiſe in our Age, Men that pretend 
to be Philoſophers and Enquirers after Truth, and 
yet will not allow that the Maker of all theſe 
Things, which contribute towards the forming cf 
a good Sight, had any Wiſe Purpoſes or Deſigns in 
forming the ſame ? 

And yer, if any of theſe Men ſhould ſee a good 
Microſcope, or a Set of Magnifying-Glaſſes, or a 
well-made Teleſcope, or a dark Chamber, with all its 
Apparatus, none of em will dare to ſay, that thoſe 
Things were framed by Chance. And can they 
then affirm it of the Eye, the Structure of which 
they muſt own, whether they will or no, to be 
unſpeakably finer than all the Inſtruments for Sight 
that ever were invented by the Art of Men ? 

Ask then the greateſt Mathematician, the moſt 
skilful Man in Optics, or Mechanics, whether he 
can be able to make a dark Chamber, that can be 
turned which way one will, as readily and eaſily as 
the Eye; which, if turned towards remote Objects, 
can ſhorten itſelf and flatten its Glaſs, and upon 
the nearer approach of an Object, can make itſelf 
longer and its Glaſs rounder, without ſtanding in 
need of any other Aſſiſtance; yea (let the Cauſe 
thereof be what it will) that can adapt itſelf to the 
various Diſtances of Objects, and accordingly form 
at every time a different Object; that when the 
Light is too ſmall, can dilate its Hole or Opening; 
and when the Light is too ſtrong, can again con- 
tract the ſame, without the concurrence of 20 
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Thing elſe beſides the Diſpoſition and Laws be- 
longing to it? 

Muſt he not then acknowledge that this is not in 
his own Power? And in caſe he ſhould fee ſuch a 
Machine made by any Man, and compos'd only of 
ſimple fluids, which for the moſt part had their riſe 
from Food, and yet ſufficient to imparc the Bleſ- 
ſings of Sight to all Animals, would he not own 
that ſuch an Artifices was wonderfully skilful ? 

What ſhall we then ſay of a Man who, finding 
all this done after the moſt glorious manner, ſhall 
{till perſiſt to deny the Wiſdom of the Creator ? 


Shall we count him Blind and Unhappy, or an ob- 
durate Unbeliever ? 


SECT. XXV. The Sun neceſſary to Sight : And Con- 
victions from all the foregoing Obſervations. 


No w, to ſay no more, Have we no reaſon to ac- 
knowledge the Goodneſs and Power of the Grear 
Creator, who has made ſuch unſpeakably great 
Bodies as the Sun is (not to mention the Moon and 
Stars) ſubſervient to theſe Purpoſes? Who, to com- 
pleat this Deſign, and to make the Eye uſeful, has 
cauſed the Light to flow from thence, in ſo vaſt a 
(Quantity, as to be able to fill the immenſurable 
Space berween us and the Firmament, even as far 
as to the Planet Saturn itſelf, which is ſuppoſed, 
and not without reaſon, to be enlighten'd by the 

Sun; who derives the Light itlelf with ſo uncon— 
ceivable a Swiſtneſs down to our Eyes, that they 
may be continually” ſupplied therewith, inſomuch, 
that if ſuch Swiftneſs, and all the other Properties 
of Light, of which we have been ſpeaking (and 
of which we ſhall treat hereafter more particular— 
ly) were not demonſtrable, they might juſtly be 
doubted of by every one. 


Can 
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Can any Body contemplate all theſe great Things 

that are neceſſary to make us ee, and that co- 
operate as well within as without the Eye, and not 
think himſelf in the leaſt obliged to Him that has 
beſtowed ſuch Bleſſings on him? Who warns him 
thereby timely and from afar, of ſo many Things, 
whether they be Advantageous or Prejudicial to 
him; who grants him the Pleaſure of being able to 
View and Contemplate ſo mamy agreeable Colours 
in Fields, Trees, Flowers and the like; to ſum up 
all in one Word, who has vouchſafed him the Fa- 
culty of StxinG ; and who has made our Eye after 
a moſt aſtoniſhing manner, a perfect Stage or The- 
atre, from whence we may view all his Wonders, 
how ſmall ſoever ic be in Compariſon of the Ter- 
reſtrial and Celeſtial Bodies ; making of his Light 
an admirable Pencil, for ſo the Mathemaricians 
call the Compoſition of Rays repreſented in Tab. X. 
Fig. 3. by BST 6; as alſo in Tab. XI. Fig. 2. by B, 
C C, DD, E E, V; which proceeding from a Point 
as B, are, after due Refractions, united again in 
another Point b, by which means all his great and 
glorious Works of Sun, Moon, Stars, Earth, Sea, 
Mountains, as alſo Trees, Flowers, Men, Beaſts, 
and whatever elſe is corporeal and vilible, are paint- 
ed after an inimitable manner, in their true Co- 
lours and Lineaments upon the Bottom of the 
Eye ? 
"He that defires to ſee a Reſemblance of the 
ſame, let him obſerve that which happens in the 
ſame manner in 2 dark Chamber by the like Pencils 
or Rays of Light. 

Now did ever any Body ſee the Picture of a Man, 
or of any other Thing, well Drawn, and very 
Like, and which we uſually term, Drawn after the 
Life, and pretend to aſcribe it to an acciden- 
tal Concurrence of Colours? And yet will he 
dare to affirm the fame cf the moſt perfect Images 
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of things that the Eye ever beheld ? On the contra- 
ry, Does it not appear from the formation of the 
moſt artful and curious Theatre of the whole, great, 
corporeal Subſtance in ſuch a little Eye-ball , that 
among thoſe noble Ends which our Dread Creator 
propos d to himſelf, this is one of the chiefeſt, 
that we ſhould praiſe and honour him for the ſame 
with a thankful Heart, and in the humbleſt man- 
mer adore his Power and Wiſdom which he has 
thus wonderfully impreſt on our Eyes, and thereby 
on our Minds? Blind and Miſcrable are they, yea 
and much to be lamented, who obſerving all theſe 
things, are not yet able to diſcover their bounden 
Duty therein. | 

It is impoſſible for us to quit this Subject before 
we be ſatisfy'd that a wandering Philoſopher has 
atrain'd to another Notion of himſelf, and of the 
Greatneſs of his Creator. If there appear'd nothing 
more in the Univerſe than what is acknowledged 
to be True with relpect to the Sight, methinks no 
body can remain unconvinced of the adorabie Per- 
fections of his Maker. Let an unhappy Atheiſt retire 
by himſelf, and ſeriouſly reflect whether he ever im- 
partially conſider'd the manner how Viſien is per- 
form'd, if he has not yet done it, let him begin im- 
mediately, ſince nothing elſe is neceſſary in this 
caſe for conviction, but an earneft ſcrutiny on his 
part; and if he finds himſelf ſtill unfit, or averſe 
thereto, let him with bended knees implore that 
God whom he docs not yet acknowledge, bur 
whom others that are allowed by him to be Wiſe 
and Learned, diſcover fo plainly in all his Works, 
and eſpecially in the formation oi the Eye; I lay, 
let him addreſs himſcIf to that Gol, in hopes that 
he who has ſo wonderfully impreſt the Pictures of 
his Creatures on his Eye, might alſo, impreſs the 
Knowledge of his Attributes on his Mind, and that 
he who enlightens his Eyes, would likewiſe vouch- 


iafe to enlighten his Underſtanding. Can 
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Can it ſtill be thought to be the reſult of mere 
Chance (ſince the Light, whilſt ic ſcatters and 
ſpreads its Rays aſunder, is in itſelf improper to 
produce a clear and diſtin Sight) that nevertheleſs, 
and only to render Men and other Living Creatures 
happy, Laws of Refra#ion were preſcribed to this 
Light, by which its Rays were turned from Diver— 
gent into Convergent , that is, from ſcatter'd co uni- 
ted? Or that it is without Wiſdom, that this great 
and unfathomable Sea of Light, in all its moſt mi- 
nute Particles, has ſubmitted co theſe Laws, with- 
out departing one Tittle from them? Of which 
more hereafter, | 

Can any Body think it to be without a wiſe 
Deſign, that all the Limbs of a Human Creature, 
from his Childhood to his Manhood, grow con- 
tinually and proportionably greater, but the Chi- 
ſtalline Humour of the Eye only (foraſmuch as our 
Sight depends upon the Figure thereof) does, with- 
out growing and increaſing, always preſerve the 
ſame Size and Form both in Men and Children? 
See this Remark in Bergerus, pag. 407. 

If what has been ſaid before do not fully ſatisfy 
him of the Wiſdom of bis Maker, but that however 
he begins to be ſtagger'd by the Arguments that 
have been alledg'd, and to ſuſpect that his Notions 
may be groundleſs, eſpecially ſince he finds that the 
contrary Opinion is maintain'd by many whom he 
allows to be ſagacious and free from Prejudices ; let 
him think whether the inexpreſſible greatneſs of 
ſuch a Benefit as is the Sight, ſhould not ſtir him 
up to Gratitude : let him allo conſider that if he 
were depriv'd of his Sight, with what conſequence 
ſuch a Loſs would be attended ; it would be great- 
er than we can conceive. 

Particularly can any one expreſs the Confuſion 


in which the whole World would be involv'd, if 


Mankind and all other Animals were depriv'd of 
EOS 5 their 
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their Sight, and were ſtark Blind 2 What could we 
otherwiſe expect than that this Globe of the Earth 
would be quite diſpeopled in the life of one Man, 
and perhaps much ſooner, the Air depriv'd of all 
its winged Creatures, the Seas and Rivers of all 
that ſwims and moves in them ? Since in a very 
little time none would be able to ſearch their Food 
for the ſupport of their Lives, neither by them- 
ſelves, nor by the help of any other. If now the 
Sceptick finds any manner of probability in what 
has been ſaid, namely, that they who own a God, 
and are thankful to him for ſo inexpreſſible a Be- 
nefir, are not altogether out of the way, muſt not 
his natural Generoſity, which ſome of theſe Men 
ſeem Kill to have retain'd, excite him to weigh it 
all very frequently, and with a ſerious aſſiduity to 
examin things over and over ; to the end that it he 
ſhould be miſtaken in thoſe Notions which he can 
never prove, and which have no other foundation 
but his own Fancy, he might not be guilty of a 
Vice ſo deteſtable to brave Souls, I mean, the high- 
eſt Ingratitude towards the greateſt of all Benefa- 
ctors? And ought he not therefore to be perſwaded 
of the abſolute neceſſity he lies under, with the 
deepeſt Humility to befzech that God, of whoſe 
glorious Perfections and Works he yet ſo much 
doubts, that he would in Mercy add to all his won- 
derful Works, this one more, namely, farther and 
fully to inform him of his Duty and Dependance ? 
For at leaſt he will be forced to admit it for a Truth, 
if theſe great Advantages which he enjoys by his 
Sight and Eyes, are only beſtow'd upon him that 
he may teſtify his Praiſe and Thanktulneſs to the 
great Giver ; that the moſt dreadful Puniſhmeats, 
and greater Miſeries than he ever ſaw to befall o- 
ther Men, do juſtly hang over his Head, for having 
noc only omitted thoſe Duties, but likewiſe for 
treading under Foot, as far as he could, this Wiſe, 

Powerful 
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Powerful and Gracious God. So that in caſe all 
the foregoing. Arguments do not induce him tog 
Submiſſion and Subjection to his Maker, perhaps 
the dread of his own Miſery will make him think 
(ſince he can not deny, that if there be a Wiſe and 
Righteous God, he will certainly Puniſh a Diſobe— 
dient and Blaſphemous Creature) that this Matter 
is well worthy of Prayer and Inquiry, which are 
the only means whereby true Conviction 1s to be 
hoped for. 

If any one ſhould obje& that we have dwelt too 
long upon theſe Reflections, we beg them to be- 
lieve that we have no other view therein, than to 
perſwade an unhappy Philoſopher, it ſuch a one 
ſhould peruſe theſe Papers, that he would ſeriouſly 
conſider the ſame ; ſince it ſeems ſtill impothble to 
me, that any body can comprehend ir, and yer 
not own a God. 
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CONTEMPLATION XIII. 
Of the Hearing. 


Sec r. I. The Iuſtruments of Hearing unknown. 


TOW if we paſs from the Senſe of Seeing to 
that of Hearing, how ſmall Progreſs has che 
Labour of Enquirers been able yet to make, in or- 
der to penetrate into the true manner how this laſt 
is perform'd, it will only be neceffary to quote the 
Expreſſions of the famous Anatomiilt, Monſieur du 
Verney, in the Pretace of his moſt laudable Treatiſe 
about 
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about the Inſtruments of Hearing: Among all the Inſtru- 
ments which Animals uſe, thoſe of the external Senſes are 
leaſt of all known to us; but nevertheleſs, none of em all 
are attended with ſo much Obſcurity as the Inſtruments of 
Hearing. The ſame is likewiſe acknowledged by 
Valſalva. It mult not therefore be expected, that 


| we ſhall ſet the Wiſdom of the adorable Creator in 


this Caſe, either in a full Light, or even demon- 
ſtrate ir ſo plainly as has been done in the Buſineſs 
of Seeing ; this muſt be the agreeable Employment 


| of following Ages, when ic ſhall pleaſe the great 
Creator to give them a Clue to this Labyrinth, 


and further, to bleſs their Enquiries, after repeated 


Diſcoveries, concerning the Inſtruments of Hearing, 
of Sound, and of Muſick. 


SECT. II. But they are ſtill ſufficient to prove the 
Wiſdom of 60 D. 


How EE R, to ſhew that notwichſtanding Hu- 


| mane Wiſdom is not yet capable of finding out the 


right Uſes of all choſe Inſtruments that belong to 
the Senſe of Hearing; yet the Structure thereof, as 
far as it has hitherto been diſcover'd, is ſufficient to 
prove the wonderful Wiſdom of the Creator to an 
Enquirer after Truth; and to convince an Atheiſt 
too, if he be not more Obſtinate than Ignorant: 
Since we have not here undertaken to deſcribe a 
compleat Anatomy of theſe Parts, it will not be 
uleleſs to transfer the following Figures from the 
Tabies of Valſalva, which repreſent to the Life the 
Structure of the Inſtruments that ſerve for Hearing 
wich reſpect to each other; ſo that from them, with 
ſome others which we ſhall add for greater Clear- 


nets, the Reader will be able to form a rough Con- 
ception thereof. 


SECT. 
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endowed with an Elaſtick Faculty (as you may ob- 


SEC r. III. The External Structure of the Ear. 


L t us then begin from the External Structure 
of the Ear, which every one may fee in other 
Treatiſes. | 

Can any one ſuppoſe that it is Accidental , and 
withour Deſign, that two Ears are placed upon 
the Head? which ſerve to receive Sounds by the 
Mediation of the Air; as may be ſeen in ſeveral 
Beaſts, who, as the Sound comes from certain Pla- 
ces, are wont to turn the Cavity of their Ears that 
way; as likewiſe in Men, who, when one of their 
Ears fail them, endeavour to repair that Defect, by 
holding the Hollow of their Hand behind it: And 
can one ſee, without acknowledging a Deſign of 
the Creator, that when the Sonoriferous Aicr is 
come into the Cavity of the External Part of the 
Ear, it meets with a moveable Protuberancy at the 
Mouth of the Auditory Tube (called by the Ana- 
tomiſts the Fragus) by which the Air is hinder'd from 
avoiding this Entrance of the ſaid Tube, and com- 
pelled to run into its Orifice or Mouth? 

Now foraſmuch as the Ear, if it were compoſed 
only of a ſoft and flabby Matter, like the Mem- 
branes, would hang down over the Orifice of the 
Auditory Tube, and hinder Hearing; or if it were 
of a harder and bony Subſtance, would occaſion 
Inconveniencies in our lying down and otherwiſe : 
How manifeſt is the Wiſdom of the Creator, who 
has compoſed the ſaid whole Ear of Membranes 
ſupported with Cartilages? by which means it is 


ſerve when you bend the Ear with your Hand, and 
let it go again) to the end that it may redreſs 
itſelf, and return to its former State in all Acci- 
dents; and perhaps too, as ſome think, to pro- 
mote the Tremulous Motion of the ONO Be 
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This is certain, that the Auditory Tube is at the 
begirni:g of it, made of the ſame Cartilaginous 
 Subtance with be Ear, but farther in it, conſiſts 

of Bone only, as is ſufficiently known to the Ana- 
tomiſts. | 


Sr cr. IV. The Auditory Tube, and the Membrane 
called be Tympanum or Drum. 


To ſay ſomething more of this, let (Tab. XI. 
Fig. 3.) L. be the Circumference of the extreme 
Part of the Ear, and K the circular Cavity that ap- 
pears therein (called the Concha or Shell) and which 
can be ſeen outwardly ; and in which is alſo the O- 
rifice of a Tube A C, which, extending it ſelf inter- 
naily in che Head, is called the Auditory Tube. 

This conſiſting of a Cartilage about that Part of 
the Ear mark'd A, and afterwards as far as C, of a 
Bone only, is cloathed on the inſide with a Skin or 
Membrane, which in this Figure is repreſented a- 
lone ui hout the Bone and Cartilage ; and at the 
End of it F, it is ſhut up by a Membrane which is 
round, dry, thin, folid and cranſparent, and which 
is called th: Dram of the Ear. But ſome are of O- 
pinion, that there is a ſmall Orifice in this Mem- 
brane, which ſeems to be in ſome meaſure likely, 
becauſe fuci as take Tobacco have been obſerved 
to convey the Smoak thereof from the Mouth thro” 
the Ears. | 

And thus we ſee how the Sonoriferons Air, ad- 
mitted into that Part of the Ear LL, and collected 
in the Concha K, enters into the Auditory Tube, 
and pailing from A to C, ſtrikes againſt the Mem- 
brane F, and puts it into Motion. 
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SECT. V. The Cavity called the Drum, the Bones of 
the Ear, and the Chorda or Little String. 


BERUHIN SD the Membrane of the Drum, more 
inwardly in the Head, there is a certain Cavity, 
which the Anatomiſts call the Tympanum or Drum, 
upon which you muſt ſuppoſe that this Membrane | 
is extended much after the ſame manner as the Skin fl 
| of a Kettle-Drum. | 
ö In this Cavity Anatomiſts obſerve ſeveral won- 
| derful Things, ſome of which are contained with- 
£ in it, and others in its Circumference : The firſt 
| things within it, are the four little Bones of the 

Ear, and a ſmall Nerve, called the Chorda Iympani, 
| or String of the Drum; to ſay nothing here of the 
Muſcles, and other Singularities that occur therein. 
The other things conſiſt moſtly in the Openings 
that appear in the Bone of the Drum's Circumfe- 
rence, whereby the Cavity thereof has a Commu— 
nication with other Cavities, either with, or with- 
out the intervention of Membranes. 

The Auditory Bones (Tab. XI. Fig. 4.) are found 
to be four in number, CS is the Hammer, B P the 
Anvil, P V the Stirrup ; and berween the Anvil and 
Stirrup there lies at P, a ſmall roundiſh Bone, which 
makes the fourth in Number. 

Between two of theſe Bones (Tab. IX. Fig. 2.) 
there is a little Branch of a Nerve EO, or String 
of the Drum. 


SECT. VI. The Motion of thoſe Inſtruments. 


Nou if we ſuppoſe that the Tail S, of the 
Hammer C'S, is faſten'a to the Membrane of the 
Drum which lies there under it, we may obſerve 
at the ſame time, that this Membrane being moved 
by the Sound, which paſling into the Auditory Tube 
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AC, ſtrikes upon it, will likewiſe move the Ham- 
mer CS, as that will do the Anvil BP; by which 
laſt, and by the fourth little Bone P (Tab. XI. Fig. 4.) 
the Stirrup YP, will likewiſe be moved: And fo 
the little String or Nerve EO (Tab. XI. Fig. z. 
when the Hammer CS, and the Anvil BP, are 
ſtirred by the Membrane of the Drum,) will al- 
ways follow the Motions thereof: So that from 
hence it appears, that the Motion of the Mem- 
br2ne of che Drum, communicates i:ſeif to all theſe 
lictie, Bones, and to che Chorda Tympani. 


SECT. VII. The Openings in the Circumference of the 
Cavity of the Drum, 


To have a true Notion of the Circumference of 
this Cavicy, which an unskiifuti Perſon muſt take 
care to diſtinguiſh from the Membrane of che Drum, 
ſiace Valſalva has not drawn it entirely, but only 
the Openings that are therein; you muſt ſuppoſe 
it to be a Cavity hat comes behind the Membrane 
of the Drum (Tab. XI. Fig. z.) and encompaſſes 
theſe little Bones: Or you may conſult hereupon 
the Figures thereof in Monſieur du Verney, which, 
if we ſhould here recion them up, would require 
too many Explanations. 

In this Circumference then of the Cavity of the 
Drum Araccmilts do tind; i 

1. The Opening of the inmoſt part of the Audi- 
tory Tube 4C (Tab Xl. Fig. 3.) which is ſhur up 
by the Drum Membrane F. 

2, The opening E, of the Tube HG I, called 
the Trumpet of En/tacbius, which terminates at 1, 
in the furthermoſt Part of the Rook of the Mouth; 
ſo that the Air pilliag thro” i from the Mouth, 
from I to H, can enter into the Cavity of the Drum, 
and be again diſcharged the ſame way. The Wif- 
dom of the Creator does wonderfully appear, in 
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making this Orifice in the Roof of the Mouth after 
ſuch a manner, that the freſh Air drawn in by the 
Noſtrils, is directed in its way thither by a little 
Protuberancy ; and when it returns from the Lungs, 
charged with Vapours, it paſſes by this Orifice 
more eaſily than it can enter into ir. 

Valſalva ſhews by Experience, that, this being 
ſtopt, the Ear on the ſame ſide is immediately 
Deaf ; but when open'd, hears again, 

And this, according to all Appearances, is that 
Paſſage for Sounds, by the help of which, Men 
that have been entirely Deaf, have ſometimes been 
able to tune a Muſical Inſtrument, and others have 
been found to hear by the Mouth ; for which pur- 
poſe, a little Stick, held between the Teeth, or 
ſet againſt it with one End, has of:entimes done 
great Service, whilſt the other End, reſting upon 
the Inſtrument, ſerves for a Paſſage to the Tremu- 
lous Motion of the Air. The Paſſage of the To- 
bacco Smoak from the Mouth to the Ear, of which 
we have already ſpoken, may perhaps be traced ai- 
ter the ſame manner. 

3. The little Part of the Bone D, is the ſide of 
2 Bay or Creek, which makes the Cavity of the 
Drum larger, and is continued to the Cavity of 
another Bone, called the Apophy/is Mammillaris, or 
Mafteides. In the firſt Entrance of this Bay, the 
ſharp End of the Anvil reſts, as may be ſeen at D. 

4. In the upper Part of this Bay, Val/alva has 
diſcover'd ſeveral Holes, by which there is a Com- 
munication between the Cavity of the Drum and 
that of the Skull itſelf. | 

5. There are yet two Openings in the Circum- 
ference of the Drum; the firſt of em are called 
the Oval Window (Tab. XI. Fig. 5) o, and this Open- 
ing is ſtopt by the Stirrup. 

6. The other is called the Round Window p; which 


is ſhut by a Membrane like that of the Drum. You 


muſt 
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muſt ſuppoſe, that both theſe Openings, o and p, 
are here in one Bone, which is a part of the Cir- 
cumference of the Drum's Cavity ; and that all 
theſe Threads and little Tubes 1, 2, 3, 4, are quite 
out of the Drum's Cavity, which we have put out 
of the way, that they mayn't hinder the Sight of 
them. 


SFr. VIII. The Labyrinth or Maze of the Ear. 


Tus two Oval and Round Windows open 
the way for Enquirers to the laſt and moſt inward 
Cavity of the Ear, which, by reaſon of its won- 
derful Figure, is call'd the Labyrinth, Being ſtrip'd 
of the Bones that lie about it, it ſhews itſelf as de- 
ſcribed in the Table, only the End or Point of 
this Snail's Courſe 4, muſt be ſhewn ſomewhat 
riſing from the Paper, and not lying in the ſame 
plane with all ics Windings, juſt as you ſee in 
the Snails themſelves, their Point a little ele- 
vated, I add this Remark, becauſe mention'd by 
Valſalva, You may ſee it better delineated in 
Tab. XII. Fig. 1. but with the ſame Fault as Tab. XI. 
Fig. 6. and the better to ſhew all the Parts, the La- 
byrinths are placed in a different Sicuation. | 

The Parts of this laſt Cavity (the Labyrinth) 
are commonly divided into three ; namely, Firſt, 
three Semi-circular Veſlels, 1, 2, 3. Secondly, the 
Cochlea or Snail 4; and Thirdly, a Cavity call 
the Veſtibulum or Porch, which lies between the 
two, and which, for the greater clearneſs, is re- 
preſented open, (Tab. XI. Fig. 6.) To ſay a Word 
or two of each. 

We ſee that theſe Semi-circular Veſlels, 1, 2, 3, 
have an Opening at each End into the Veſtibulum ; 
but that two of 'em 1 and 2, are united in one 
Veſſel at 5 and 6: And therefore, that there are 
not ſix but five Orifices in the whole: Moreover, 
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we ſee on the fide oppoſite to the Porch the Coch- 
lea 4. this is divided according to its Length and 
Bending into two particular Tubes by a kind of a 
Septum or Partition- Membrane; which likewiſe, 
according to its Length, conſiſts of two different 
Sorrs of Matters; the one is membranous, which 
Valſalva (ſee his Tab. VIII. Fig. 7.) thinks is proba- 
bly formed from a Branch e, of the Soft Auditory 
Nerve ſpread out into a Membrane (Tab. XI. Fig. 7.) 
And the other kind of Matter 1s dry, thin and 
rough, according to Du Verney, and between the 
ſolidity of a Cartilage and a Membrane, as Val- 
ſalva lays of it. This at leaſt ſeems to be true, 
that this Matter renders the Septum very fit for pro- 
pagating the Tremulous Motion of the Sound. 
Of the two Tubes which are made in the Coch- 
lea 4, one is ſhut up in a Membrane; and the 
round Window p, of which. mention is made above 
(Tab. XI. Fig. 5.) in the Opening icſelf: So that 
between this Tube, or rather between the half 
Cavity of the Cochlea and the Dium's Cavity, no- 
thing but this Membrane does appear. 

Tab. XI. Fig. 6. r is likewiſe the Orifice of ano- 
ther Tube, which is open at the Veſtibulum. 

The Anatomiſts name both theſe Tubes, into 
which the Cavity of the Cocblea 4 is divided, the 
Scalæ or Stairs. 

Laſtly, we find that the Veſtibulum (beſides the 
five Openings of the Semi-circular Veſſels, one of 
the Cochlea, and fill five others thro' which the Au- 
ditory Nerves paſs, and by which theſe Openings 
are ſtopt) has yet one more repreſented (Tab. XI. 
Fig. 5.) by o, and Fig. 6. by q ; viz. the afore- men- 
tion'd Oval Window, which is ſtopt by the little 
Bone of che Ear called the Stirrup ; yet in ſuch a 
manner, that the Membrane which is between that 
Bone and the Edge of this oval Opening or Win- 
dow, gives a Liberty to the Stirrup to be moved 


upwards and downwards. SECT» 
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SEC r. IX. The Auditory Nerves. 


BerORE we go any farther, we muſt ſay ſome- 
thing of the Auditory Nerves, the Soft Parts where- 
of cd (Tab. XI. Fig. 7.) being divided into five 
Branches, paſs thro' the aforeſaid Openings into 
the Veſtibulum, where, being expanded, they com- 
poſe the Membrane of this Veſtibulum ; and from 
this Membrane likewiſe, there proceed five others, 
which entering into the Semi-circular Veilels, and 
coming with each other from both ſides, are united 
in one Membrane. You may ſee them in this Fi- 
gure, which appears ſufficiently in Fig. 6. if in- 
ſtead of the Tubes you ſuppoſe you ſee the Mem- 
branes which are there, and which are made of the 
expanded Auditory Nerves. 

So likewiſe, according to Valſalva, the little 
Branch of the Nerve e in the Cochlea, produces the 


Membrane g, which, as we ſaid before, makes one 


ſide of the Septum, that divides the whole Cochles 
into two Tubes, | 


SECT. X. All the Inſtruments of Hearing ſhewn. 


Are xr all theſe Particulars, we ſhall proceed 
to repreſent the entire Structure of the Inſtruments 
of Hearing jointly with one another, and at the 
ſame time, give you a brief Account of the Opi- 
nions of the Principal Anatomiſts concerning their 
reſpective Uſes: You may lee them in Tab, XII. 
Fig. 1. which, to ange them in order as they ap- 
pear, did not coſt a little trouble to Valſalva, as he 
himſelf ſays of it. 

Here then we find the Ear repreſented, not as it 
is ſeen before, or as it is extended towards the Face; 
but inflected a little towards the hinder Part of the 
Head, to ſhew all the other Maters more plainly. 
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A A is the Ear, in which the Sound is incloſe( ; 
and B the Cochlea, or Shell, in which che Sonorous 
Air is collected, which, pafling from thence into 
the Auditory Tube CC, ſtrikes upon the Memb ane 
of the Drum ego, and thereby communicates a 
Tremulous Motion to the ſaid Membrane, 


Sr. XI. An Experiment ſhewing that the Auditory 
Tube increaſes the Sound. 


Ir muſt not be thought that this is ſaid without 
any ground, ſince it is very probable, that the Air, 
paſſing thro' the Cochlea B, and the Auditory Tube 
C C (which together make a natural Speaking- Horn 
or Trumpet) ſtrikes much mote ſtrongly upon the 
Drum- Membrane that ſhuts the ſaid Tube, than if 
it ſtruck againſt the ſaid Membrane, without paſ- 
ſing thro” this Tube. | 

This is plain in ſuch as are Deaf, and who are 
obliged iometriines to put into their Ear, either a 
crooked or ſtrait Tube, the Mouth of which is 
large, and the lower part narrower, in order to 
hear the better. 

And if a Man that is not deaf has a mind to 
make the Tryal, let him take one of thoſe ſpeak- 
ing Trumpets that were invented in the laſt Cen- 
tury (ſee Tab. XII. Fig. 2.) AE, and ſet the nar- 
row Part of it againſt his Ear, and let ſome Body 
whiſper ſofily at the wide Part E; and he ſhall 
find, tho' the Tube be about Six Foot long, as 
mine is, that he will hear the Speaker very plain- 
ly and diſtinctly, even at the time when other Per- 
ſons, ſtanding much nearer to the Mouth of him 
that ſpeaks, and liſt'ning with all the Attefition 
they can, will not be able, by reaſon of the low- 
neſs of his Voice, to hear or underſtand any Thing 
he {ays, 


After 
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After the ſame manner we likewiſe perceive, 
that the Sound produced by blowing thro' a Trum- 
per or Horn, is heard incomparably louder than 
chat which any Man can make with his Mouth 
only. 1 
SECT. XII. Sounds produce a Tremulous Motion in the 

Drum- Membrane, ſhewn Experimentally, 


Nov to ſhew farther, that the Air acting more 
ſtrongly upon the Drum- Membrane ge, thro” 
this natural Auditory Tube A ABCC (Tab. XII. 
Fig. 1.) produces therein a ſhivering or tremulous 
Motion, one might firſt inſtance in the manner 
that all reſounding Bodies are moved, which, vi- 
brating ſwiftly backwards and forwards, ſtrike a- 
gainſt the Circumambient Particles of Air, and ſo 
communicate this tremulous Motion. One ma 
perceive this ſame tremulous Motion very ſenſibly 
in Bells, in the Strings of Muſical Inſtruments and 
other Things, by laying one's Finger or any other 
Matter upon them when they are made to ſound ; 
and very plainly in the known Experiment of a 
Drinking-Glaſs with a little Water in it, by wet- 
ting the Finger and preſſing it round the Brim ; 
and at the ſame time that it yields a Sound, if you 
place the other Hand at the Foot or Bottom of the 

Glaſs, you may feel the ſaid tremulons Motion. 
And to ſee, by way of Compariſon, how ths 
Air is moved by ſuch a reſounding Glaſs, you need 
only pour as much more Water in it, which will 
fill it almoſt to the Brim, when preſſing the ſaid 
Brim round again with the Finger, you will viſi— 
bly diſcover in the Water, the tremulous Motion 
occalion'd by the Glaſs; juſt ſo is the Air like- 
wiſe moved, | | 


SECT. 


2 Bt Ss 
a = 


r ooh Eee S-: 


« 8 2 72 * 2 5 
7 IR 4 - 2 
* 2 163 o 2 * 
* — - "% 5 


- — 8 — 4 £% 
* i * 


iy" E- 
1 


* 
* 


278 The Religious Philoſopher, 


Sr. XIII. Other Experiments proving the ſame 
Thing, 


Bu x not to diſcourſe too long nor too deeply 
about the Nature of Sounds, which are not yet 
fully known to us, this is ſufficiently certain, that 
after what manner ſoever the Air be put into Mo- 
tion, in order to produce Sounds, it is capable of 
cauſing the Bodies againit which it ſtrikes to trem- 
ble. 

Now, to ſay nothing here of thoſe Motions 
which the Sound of a Cannon produces in the Air, 
and by which it cauſes Doors and Glaſſes, with 
many other ſolid Bodies, not only to tremble, but 
ro burſt in pieces; this is very plain, that if you 
ftrike with your Finger upon the Thread or String 
of a Muſical Inſtrument, for inſtance, a Violin; 
the other Hand, in which you hold the ſaid In- 
ſtrument, will in ſome meaſure feel the Wood to 
tremble. 

But now to ſhew the Analogy thereof with the 
Ear, about which we have been treating; take a- 
way the Mouch-Piece of a Speaking-Trumpet, 
A, B, C(Tab. XII. Fig. 2.) and inſtead thereof, let 
a dry thin Hog's Bladder be ſpread over the Ori- 
fice as ſmooth and tight as may be; or in caſe the 
Rim or Edge of the ſaid Trumpet B C, be armed 
with a kind of Teeth, as ſome are for Ornament- 
ſake, and that there be danger from thence of burſt- 
ing the Bladder in the Expanſion thereof, you may 
put a four-double Paper, with a great round Hole 
in the middie, upon thufe Teeth, before you ſpread 
the Bladder over them; this being done, let the 
Trumpet, wich ics largeſt Orifice D F, be placed 
upon the fide of two Chairs, fo that it may ſtand 
ſtreight up, and the Bladder be on the Top at 


B C. 
Now 
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Now in caſe you ſhould lay three or four little 
Feathers of a Quill upon the ſaid Bladder,j and 
cauſe a Man lying upon his Back upon the Floor, 
with his Head between the two Chairs, and his 
Mouth directly under the middle of the Tube E, to 
call or ſpeak out aloud, you ſhall perceive, that the 
Sound ſtriking upon the Bladder, will produce a tre- 
mulous Motion in the ſame, and in the little Fea- 
thers lying upon it ; which Motion, or Trembling, 
may be likewiſe felt, if you hold the Tube in your 
Hand, and lay your Finger upon the Bladder at BC, 
when any Body ſpeaks whoſe Mouth is placed at E. 

Thus then we ſee (taking the Speaking-Trum- 
pet for the Auditory Tube AABCC (Jab. XII. 
Fig. 1.) and the Bladder for the Drum-Membrane, 
which is expanded over the Auditory Tube at 
g O; that the ſaid Membrane muſt be affected 
with a tremulous Motion, by the Sound entering 
the Ear, as alſo the Hammer , whoſe Stalk or 
Handle is faſten'd to the Drum-Membrane. 


5s cr. XIV. The Tremulous Motion of the Auditory 


Bones. 


Now by this Hammer muſt the little Nerve c 7 
(which ſhews itſelf here between the Hammer and 
the Anvil ) be likewiſe moved; of which we ſhall 
ſay ſomething more hereafter. But ic is particu- 
larly plain that the Hammer », being moved by the 
tremulous Motion of the Drum-Membrane, derives 
the ſame Motion to the Anvil , and by that to 
the Stirrup p. 

The Stirrup p, which does here cloſe the Oval 
Orifice in the Porch 4, both by itſelf and the Mem- 
brane that ſurrounds it (this Orifice does not ap- 
"76 very plain here, but you may ſee it in (Tab. 

I. Fig. 5. at o, and Fig. 6. at ) being thus put in- 
to a tremulous Motion, both by the Sound and 24 
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the trembling of the. Drum-Membrane, and the ref 
of the Audicory Bones; we likewiſe ſee that the 
Air in the Porch 4, and moreover in the Semicir. 
cular Veſſels 1, 2, 3, and in the one Tube, or half 
of the Cochlea 5, will be moved; and alſo through 
the round Orifice p, (Tab. XI. Fig. 5.) the Air in 
the other Tube, and like the former (Tab. XII. 
Fig. 1.) by the Auditory Bones, or by the Hammer 
n, the Anvil n, and the Stirrup p; but by the mo- 
tion of the Air in the Cavity of the Drum, which 
is to be found between the Dram-Membrane and 
this round Orifice ; which Air being moved by the 
Drum-Membrane, and likewiſe by that Membrane 
that cloſes the round Oriſice p (Tab. XI. Fig. 5.) and 
the Air Tab. XII. Fig. 1.) that is behind in the o- 
ther half Tube of the Cochlea 5, will be moved. This 
is the Opinion of Monſieur da Verney, about the 
round Window, from whom Valſalva does herein 
fomewh#t differ: They that pleaſe may conſult 
'em both, or ſtay till the uncertainty of the Ule of 
this round Orifice be removed by future Experi- 
ments, But to proceed: | 


SECT. XV. The like Motion in the Membrane of the 
Labyrinth, 


Ta1s Air being put now into Motion through- 
out the whole Labyrinth 1, 2, 3, 4, 5, (Tab. XII. 
Fig. 1.) the Membranes (chat are therein, and are 
repreſented by Fig. 7. Tab. XI.) or rather the Audi- 
tory Nerve 6, muſt needs be moved thereby ; which 
Nerve enters this Labyrinth thro' five Orifices (Tab. 
XII. Fig 1.) three of which are ſeen on this ſide 
the Puic:: like ſo many Points; and being there, 
and ſpreading out its Branches into Membranes 
(when they are moved by the Air) as well in the 
Porch as in the three Semi circular Veſſels, and 
the Cochlea, the Scnls ut Hearing is thereby . 
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So that finally theſe Nervous Mentbranes in all 
the Cavities and Tubes of the Labyrinth 1, 2, 3,4, 
„ ſeem to be the Inſtruments by which, and che 
Labyrinth itſelf the Place where, the Hearing is 
formed, becauſe the motion of the Sound does there 
affect the Auditory Nerves. or the Membranes pro- 
duced by the Expanſion of the ſame. 

Now that this is not advanced by many, with- 
out good Grounds, ſeems to be in ſome manner 
proved by an Obſervation which YVal/alva made up- 
on the Body of a Deaf Perſon. Ch. II. Y. 1o. where 
the Membrane that encompaſſes the Stirrup, and 
ſhuts the Oval Oritice, was tound to be all Bone, 
and for that reaſon the Stirrup was immoveable, 
which, according to him, was the Cauſe of that 
Deafneſs; to which we may add, that the Drum- 
Membrane being broken, the Hearing does not 
immediately fail, but only after a good while, 
when the other Inſtruments of Hearing, lying too 
naked and expoſed to the Air, are perhaps cor- 
rupted. So that properly the Dium-Membrane 
does not ſeem to be the immediate Inſtrument of 
Healing. 


SECT. XVI. Convidions from ſome Particulars. . 


I now leave ic to the Judgment of an Atheiſt 
himſelf, how many things relating to the Uſes of 
theſe Inſtruments of Hearing may be {till conceal- 
ed from us; or, whether ſo many as are hitherto 
known to us, arc formed and fixed in the Place 
where we find them by mere Chance, or without 
a wiſe Deſign? 

Dares he now aſcribe che Figure of thoſe little 
Trumpets or Horns chat Deaf People make uſe of, 
to Chance, or ignorant Cauſes? Can he then with 
the leaſt Appearance of Reaſon, advance ſuch 
Notions of this which is tound in the Ears w all 
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Men L L, and is repreſented in Tab XI. Fig. 3, by 
the Concha R, and the Auditory Tube ABC, 
Eſpecially knowing, as he does, the Inconveni. 
encies which any little Things or Inſects produce, 
when they get into that Tube; and ſeeing beſidos, 
that that Veſſel is encompaſſed with a number of 
ſmall Glands at A, which have likewiſe their own 
little Veſſels, from whence a tough and yellow 
Matter is continually filtrated; the Uſe whereof iz 
not only to preſerve the Tube in a proper Stare of 
moiſture, ſo that it may not be too much dry'd by 
the Air, nor yet render d too ſoft and flabby if 


the ſaid Matter were thinner ; but chiefly co ſtop | 


the way to the innermoſt Part of the Ear, and Bar- 
ricade it againſt Flies and other little Anima!s 
by the aforeſaid cough Matter, and allo by the lit. 
tle Hairs that grow therein; and in caſe any of 
thoſe Creatures ſhould have inſinuated them- 
ſelves too far, the bitceriſh Taſt of that Matter will 
deterr them from advancing any further. 

The Wonders of this Structure of the Ear, ſo 
far as they relate to the lictle Muſcles placed there- 
in, may be ſeen in the Books of thoſe who have 
learnedly treated of the ſame, ſuch as Valſalva, 
Du Verney and others: d is one of thoſe Muſcles 
repreſented in Tab. XII. Fig. 1. as ſeparated from 
the Bone-Tube in which it is placed; which alſo 
ſerves to draw the Hammer, and thereby more or 
leſs to expand the Drum-Membrane, and, toge- 
ther with the other Muſcle ff, to open at the 
proper time the Tube HI, which runs from the 
Cavity of the Drum, to the hindmoſt Part of the 
Roof: At g we ſee a ſmall Muſcle, which is in- 
ſerted in the Head of the Stirrup, and which can 
ſtretch more or leſs the little Membrane that ſhuts 
the Oval Orifice, in order to render it more Ser- 


viceable to the motion of the Sound, But this we 


hall paſs by. 4 | 
ECT, 
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5e cr. XVII. The Difference between the Inſtruments 
of Hearing in Yeung and Grown People. 


No vw if the Wiſdom of the Creator does not 
palpably appear from all the aforegoing, let any 
reaſonable Body judge, when he ſees, that in Tab. 
XII. Fig. 1. the little bones of Hearing », m, p, and 
thoſe that compoſe the Labyrinth 1, 2, 3, 4, 5, are 
of the very ſame Size in a little Child as in a 
grown Man; whereas all other Bones do moſtly 
grow with the Body; the reaſon of which, as it 
ſhould ſeem, is, that in caſe the Inſtruments of 
Hearing ſhould alter, the Voice of the Children 
themſelves, of their Parents, and other Sounds, al- 
ready known to Children, might, by the growth 
of theſe Inſtruments, become ſtrange and uncouth to 
them, and ſo occaſion Miſtakes and Confuſion. 

And to be convinced, that this happens with De- 
ſign, and merely by the Wiſdom of the Creator, 
we need only take notice, that where it is neceſſa- 
ry that all theſe things ſhould remain in the ſame 
State in a Child and in a grown Perſon, the ſame 
does accordingly happen ; but when any Alteration 
is neceſlary, that alio happens : Accordingly in a 
grown Perſon it is neceſſary that the Auditory Tube 
B CC, ſhould be wholly open to the Drum-Mem- 
brane c, g, o, c, and the Membrane of the Drum it 
ſelf dry, and not too flabby ; But if this ſhould hap- 
pen in the ſame manner in Children, that Moiſture, 
with which they are encompaſſed before their 
Birth, would render the Drum-Membrane too ſoft 
and flabby to be of uſe to them afterwards : From 
whence it is, as Anatomiſts obſerve, that the Au- 
ditory Tube in newborn Children, is narrower, 
and ſtopt by another kind of Matter, inſomuch, 
that the Humidity of the Matrix cannot approach 
it; which ſtopping Matter is ſound to Teo 
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itſelf in a few Days after the Birth, to accuſtom the 
Children by degrees to the Impreffion of the Air 
upon the Drum-Membrane, and ſo to the Senſe of 
Hearing, of which they are deprived even after 
Birth, fo long as this Obſtruction laſts in the Au— 
ditory Tube. 


SEcT. XVIII. Con victiont from what has been ſaid. 


No w let an unhappy Atheiſt ask himſelf whe- 
ther this can be aſcrib'd to Neceſſary and Ignorant 
Cauſes (as for Chance, I believe no body will pre- 
tend it) that whereas the Senſe of Hearing requires 
proper Inſtruments both in Young and Old, the 
ſaid Inſtruments are of the ſame Magnitude and 
Form in both; and that wherever it was neceſſu- 
ry that there ſhould be a Difference, we find not 
only ſuch a Difference, but even ſuch a one as is 
beſt adapted to the reſpective Ages of grown Men, 
and of Children ? 

Yea to one that has not loſt the uſe of his Rea- 
ſon, this alone ſeems to evince the Goodnefs and 
Wiſdom of our Creator, inſomuch that to diſcover 
the adorable Traces and Footſteps of a Divine Be- 
ing, the moſt obſtinate Atheiſt need only ſeriouſly 
to contemplate the firſt Figure in Tab. XII. and conſi- 
der at the ſame time, that this is the wonderful 
Structure, which like the Work of a Statuary, is 2s 


it were hew d out of the hardeſt Bone in all Men, 


and beſtows on all Creatures the Happineſs 0! 

Hearing. | 
The only Evaſion therefore to which ſuch a mi- 
ferable Philoſopher can berake himſelf, is: that the 
Ules whereto all theſe Parts are peculiarly adap- 
ted, be not yet entirely manifeſted to Inquirers : 
which makes them ſtill hope that a dreadful God. 
whom they have ſo frequently Blaſphem'd, is noc 
to be diſcover'd in che Texture of the ANNE 
| Tubes 
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Tubes and Inſtruments: as if every Thing that is 
not perfectly underſtood by them, muſt be imme- 
diately imputed to Fortuicous Productions. 

In anſwer to which we beg him to conſider 
with himſelf, whether all rational Perſons will nor 
condemn this Method of drawing ſuch an Abſurd 
Concluſion from his own Ignorance only; and tell 
him that, tar from making his own weak Con- 
ceptions the! ground of his Inference, that thoſe 
Things are form'd without Wiſdom ; the great Ad- 
vantages reſulting from the Thing itſelf, muſt 
needs induce him to conclude thereupon, that the 
Maker of it was not only Wiſe, but in a much 
higher degree more Wiſe than he who pailes this 
judgment on ſuch a wonderful Machine; and that 
it would be much more commendable in him ear- 
neſtly co endeavour co underſtand it all, and to ex- 
amin into this Wiſdom, which, tho' yet conceal'd 
from him, ought nevertheleſs ro be the Object of 
his Adoration. 

Can he ſhow us plainly and clearly how Sounds 
are produced in Trumpets, Haut-bois, and other Wind- 
Muſick 2 Can he account for the Motions and Mo- 
dulations of the Air inclos'd in them? Are not in- 
numerable Circumſtances relating to the Inſtru- 
ments of Sound, to the variations of Tones, and what 
elſe belongs to the ſame, ſtill a Secret to him, and 
the greateſt Philoſophers? And yer would he pre- 
ſume to aſcribe their Structure, when he obſerves 
their Uſes, to Chance or Ignorant Cauſes, and con- 
clude that it was to theſe they ow'd their Original? 

When therefore he contemplates the Inſtruments 
of Hearing ſo neceſſary to all Men living, and the 
great number of them, let him, in order to come 
to a ſounder Mind, ask himſelf, whether if he could 
with any ſhew of Reaſon ſuppole a Man, from 
whom he had nothing to fear, to be the Inventer 
thereof, he could not, with much leſs Scruple of 
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Conſcience, impute the Wiſdom of ſuch an Inven— 
tion, to ſuch a Man, than to Fortuitous and Igno-— 
rant Cauſes : and therefore whether it be not the 
Fear of being forced to own an Adorable and Pow- 
erful Creator which reſtrains him, rather than the 
true Evidence of his own Mind; how much ſoe- 
ver he pretends, that nothing elſe induces him to 
deny all the Witdom and Contrivance in theſe: 

Things. | 
I fay once again, let our unhappy Philoſopher 
inquire ſtrictly into theſe Things, foraſmuch as not 
only his Eternal Happineſs (which perhaps is a Jeſt 
to him) bur all his Content Pleaſure and Eaſe even 
in this Life do entirely depend upon it; for the 
Matter being ſo, that it is rather out of fear of 
meeting a great, and, to his Enemies, a Terrible 
God herein, than fronf the Conviction of his Judg- 
ment, that he refuſes to acknowledge his Dread 
Creator, and yet continues to Blaſpheme him and 
his glorious Attributes, how can he art all be re- 
leaſed from ſuch Fear? How can he ever attain 
any certain Tranquility in this Life? When from 
the Thouſands of Objects, even from every Thing 
that he Hears, Sees, Smells, Taſts and Feels, he is 
continually put to ſeek for Arguments to quiet his 
Mind againſt the Wiſdom, Power and Goodneſs of 
the great Creator, which ſhine forth ſo clearly in 
all of them: and in each of which, if he does but 
diſcover any Thing of thoſe Attributes, as obſcure 
and dark as they may appear to him, he will find 
new, and- perpetual Occaſions of Terror. And 
ſince he can no other way defend his Notions, but 
by pretending that he is ſtill diffatisfy'd in a Buſi- 
neſs, of which ſo many wiſe Men own themſelves 
fully convinced, and of the Happinels reſulcing 
from ſuch Conviction, will he not feel (in con- 
templating the ſmalleſt Creature in this his uncer- 
tainty, Whether thoſe who own and ſerve a God 
| are 
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are in the right) that continual Doubrings in ſpite 
of all his endeavours will arife in his Mind, and 
threaten him, in caſe his Notions are wrong, wich 
utter Ruin from the Diſpleaſure of his Maker? 

Let an Atheiſt think wich himſelf Whether all 
this be not true, and how Deplorable then his Con- 
dition muſt be. And whether our Creator himſelf 
does not juſtly make uſe of the Ear to convince 
ſuch as he in the 94 Pſalm, v. 8, and 9. Underſtand 
Je Brutiſh among the People; and ye Fools when will ye 
be Wiſe? He that Planted the Ear, ſhall be not Hear ? 
He that formed the Eye, ſhall he not ſee? I beg him 
therefore to reflect in good earneſt upon theſe 
Things. | 


SECT. XIX. What is meant by Sound. 


No whether or no the Spirit of God has 
thought fit to hint at the chief Properties of Hear- 
ing, lince Natural Philoſophy has not yet clear'd 
up the ſame: this is plain that the Properties which 
are beſt known to us at this time, ſeem to be diſ- 
coverable in his Holy Word. 

To give a few Inſtances thereof: It is obvious 
that all we Hear is only a kind of Sound; this has 
been conſider'd as a Quality inherent in the Body, 
by all the Antient Inquirers into Nature, but a 
more ſtrict and diſtinct Scrutiny has convinced 


later Ages, that by Scund a twofold Thing is com- 


monly underſtood. 

Firſt, A Motion in the Bodies from whence 
Sound ariſes, which again produces a tremulous 
Motion in the Air, as that again moves the In- 
ſtruments of Hearing, by the Tympanum, againſt 
which it firſt ſtrikes. And this Kind, which con- 
ſiſts only in ſuch a Motion, is called by the Learned, 
Sonus Primus, Vid. Bobnius and Bergerus 1a their 
Tieatiſes abont Sounds, 
. Secondly, 


289 The Religious Philoſopher. 


Secondly, By the Word Sound is likewiſe meant, 
that Senſation produced in us by ſuch a Motion; 
ſo that we muſt not imagin that what we Hear is 
in the Bodies or Air that ſurround us, in which we 
perceive nothing but a certain Sort of Motion; 
juſt as in the Senſations produced in our Body by 
the Prick of a Pin, concerning which we mult not 
fanſy that the Pain we feel is without us, either in 
the Pin itſelf, or in other Bodies: but that what 
we name the ſenſible or Audible Sound, does indeed 
begin in our Ears by ſuch Motion of the Air, but 
does not acquire the true Properties of Sund till 
it be perceiv'd by the Soul, which is after an un- 
conceivable manner united to the Body. And is 
what we call Sonus Secundus. 

So that, not to concern ourſelves here, how the 
Soul is affected, there is one Sound which is form'd, 
and has its exiſtence in external Bodies; and ano- 
ther Sound in the Ear, and particularly in the La- 
byrimh, by the Membranes that compole the ex- 
tended Auditory Nerve ; but propefly in the Soul, 
by the Paſſions and Senſations which are excited 
therein, 

Now if any one ſhould inſiſt, as it is the Hypo- 
theſis of ſome Philoſophers, that all this belongs 
to one and the fame Sound, it is but only changing 
the Names, and there will be no Harm in it; it is 
no leſs true however, that, notwithſtanding all 
theſe Things muſt concur to produce a Sound per- 
fect in all its Circumſtances, the Name cf Sound is 
given by the Modern Philoſophers to both; by 
which means many Properties thereof are deſcrib'd 
with eaſe and brevity. 


S Her. 
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SECT. XX. The Inſtruments of Hearing are unneceſſary 
without Air. And Convictions from thence. 


No w, as the Eye without Light, ſo this won- 
derful Structure of the Inſtruments of Hearing, 
would be in a manner uſeleſs, if he, that takes ſuch 
great Care of all his Creatures, had not vouch- 
ſafed to encompaſs that Globe upon which they 
live with a vaſt Ocean of Air. Does not this then 
adminiſter an occaſion to us alſo, to praiſe the 
Goodneſs and Wiſdom of the Creator, who has 
been pleaſed ſo to adjuſt theſe Inſtruments of Hear- 
ing, that whilft Men live and breath in the Air, 
they are exactly adapted to diſcover to us, after 
ſuch a wonderful Manner, the Motion thereof, by 
means of an Impreſſion which the Sound produces 
in us; and which is only applicable to this Senſe 
of Hearing? 

Will any one dare to maintain, if he ſaw a Ship 
ſailing with all irs Tackle, that the Ropes, Sails, 
Pullies, and whatſoever elſe is neceſſary to adapt 
it to the Wind, are put into ſuch a State by mere 
Chance, or without Deſign ; and yet that every 
one of them was very uſeful in cauſing the Ship to 
move? And is it not more unreaſonable to aſſert 
the ſame of theſe wonderful Things, which, as to the 
manner of their Operation, have hitherto been in- 
| ſcrutable ? For theſe are not governed by a ſtrong 
and ſenſible Motion of the Air, ſuch as the Wind 
is, but are adapted by a much more ſecret and in- 
ſenſible Motion thereof, with the Aſſiſtance of ſeve- 
ral Muſcles, which dilate or contract theſe Inſtru- 


ments of Hearing: And yet it muſt be confeſs'd, 


that the Ules and Advantages of ſuch a Motion are 
much greater than that produced by the Wind in 
a Ship, in which lacter a very few may be concern- 
ed, but the former affects all living Creatures; and 
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the Benefit thereof is communicated to them after 
the moſt convenient manner, and even without 
any Concurrence or Trouble on their Part. 


SECT. XXI. The Nerves that are moved in 
Hearing. 


To proceed now to thoſe other Matters of which 
we promiſed to ſay ſomething in the following 
Diſcourſe : We have ſhewn before, in Tab. XI. Fig. 
3. 4 ſmall Nervous Body EO (which in Tab. XII. 
Fig. 1. is repreſented by e 7) This is obſerved to run 
acrols the Drum-Membrane, between the two 
Auditory Bones, viz. the Hammer C'S, and the 
Anvil BP; and foraſmuch as the Hammer CS is 
faſten'd to the ſaid Drum-Membrane, tis plain e- 
nough, that that Membrane being moved by 
Sounds, ſuch Motion muſt neceſſarily be continued 
to the Hammer, and to the ſaid Nervous Cord or 
String EO: So that in every Motion of the Drum- 
Membrane, that is, as often as one hears any thing, 
this little Nerve E O, is put into a tremulous 
Motion, 


SE c r. XXII. The Uſe of the ſaid Nervou Cord. 


ConcrEtRNniNo the right Uſe of this little 
Nerve the Opinions of the Anatomiſts are various, 
all of 'em looking upon it as a thing ſufficiently 
obſcure. Ir is called by the Antients Chorda Tym- 
pani, or the String of the Drum, and eſteemed to 
be of the ſame Ule as the Strings of the Soldiers 
Drums. | 

Mr. Maurice Hoffman in his Idea Machine, p. 232. 
has collected the ſeveral Notions of the Learned 
about this Nervous String. Fallopius, ſays he, was un- 
certain what it was; Enſtachius takes it for a Branch 
of the Nerves of the Fourth Pair; notwichſtand- 
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ing which Mr, Gaſper Hoffman acknowledges inge- 
nuouſly, that he did not know what fort of a Body 
this was, nor to what End, nor where it was in- 
ſerted ; and thought it might be an uncertain Work 
of ſporting Nature, and that a great many were 
miſtaken concerning it. Whereupon Riolanus ha- 
ving ſince anſwer'd him, ſays, that it is a nervous 
Fibre derived from the Auditory Nerve. Finally, 
Monſieur du Verney has irrefragably proved, that 
this nervous Cord is a Branch of the Fifth Pair, 
which proceeding forwards, joins itſelf to the hard 
Auditory Nerve. 

The ſaid Monſieur Du Verney lays down the Uſe 
thereof in his Treatiſe de Organ. Audit. p. 12, 12. 
ſaying, that it communicates Branches to the lic- 
tle Muſcles of the Auditory Bones, and what elſe 
there may be in the Cavity of the Drum, 1n order 
to produce Motion. 

Monſieur M. Hoffman ſuppoſes , that it ſerves to 
communicate Motion and Senſation to the Dium- 
Membrane, at leaſt to give ic its proper Tenſion. 

Touching this String, the Reader may conſult 
Valſalva, who having written later than the above- 
mention'd Gentleman, has declared his Opinion 
wich ſome Warmth in bis Accurate Deſcription of the 
Ear, Cap. II. f. 22. Theſe are his Words as they ſtand 
there ; Moreover that this nervous Branch runs ſo naked 
and undiſcover d, ſo ſimple and alone, ſo regularly and ſo 
conſtantly tbro the Cavity of the Drum, and particularly 
that it lyes ſo between the Auditory Bones, that it is im- 
mediately put into Motion as ſoon as ever the ſaid Bones 
are moved ; all theſe Things ſhew, that there is ſome great 
Myſtery of Nature. concealed in ihis Branch, and have 


therefore induced me frequently to contemplate the ſame 


both with my Eyes and my Mind, being deſirous to find 
out ſomething perhaps new in the Diſſedt ian, or at leaſt the 
Cauſes thereof. After which he tells us what his 
Thoughts were concerning it, and what he had be- 
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gun to diſcover therein, and ſo concludes with 
theſe Words: But ſince I have not yet had an Opporty. 
nity to employ ſo much Pains as I was deſirous, and as 
was requiſite in this Matter, I ſhall content myſelf with 
baving made known my Intentions and Purpoſes, and ſay 
no more about it at preſent. 

This Gentleman does likewiſe own, that this 
Branch lyes between the Fifth Pair and the Audi- 
tory Nerve; but adds, that he can't fee, why we 
may not as well take it for a Branch of the Au— 
ditory Nerve, carried on to the Fifth Pair, as a 
Branch derived from the Fifth Pair to the ſaid Au- 
dicory Nerve: But whether we maintain it to be 
the firſt or the laſt with Monſieur Du Verney, it is 
certain, that this String has likewiſe a Communi- 
cation with the Fifth Pair; and that being put in- 
to Motion by Sounds, it cannot avoid continuing 
ſuch Motion, both to the Fifth Pair and to the Au- 
ditory Nerves. , 

I have been more prolix in relating the Senti- 
ments of the Principal Anatomiſts upon this Mat- 
ter, to ſhew that this little nervous Cord has occa- 
ſion'd very ſerious Reflections among ſeveral Per- 
ſons, and that many have ſuſpected, that there is 
ſomething ſtrange and uncommon therein: And ! 
ſhould not have offer'd my own Opinions concern- 
ing the Operations of the ſaid Cord, and the Pur- 
poſes for which it ſeems to be made, were it not 
to convince the Atheiſts and Unbelievers, or at 
leaſt Weak and Wavering Chriſtians, that they 
will find ſomething in the Structure and Contri- 
vance of this String, that may excite in them not 
only Admiration, but alſo Reverence for the ado- 
rable Maker of it. To propoſe it therefore briefly : 


SECT: 
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SECT. XXIII. The Fifth Pair of Nerwes to excite the 
| Paſſions, 


' Ho w much the Fifth Pair of Nerves contri- 
butes towards exciting our Paſſions or Inclinations, 
wich reſpe& to the Intercoſtal Nerves, which iſſuing 
frequently with a double Branch out of the ſaid 
Fifth Pair, liberally communicate Springs to all 
the Parts of our Body, and cauſe Motions therein, 
may be learned from the Words of this great En- 
quirer into the Nerves, Vieuſſens, p. 236 in 8 v. who 
lays, That the ſaid Pair is not only carried on to the 
Eyes, Noſe, Palate, Tongue, Teeth, and all the Parts 
of the Mouth and Face; but that it likewiſe derives its 
Branches to every thing that is in the Breaſt and Belly, 
and is even continued down to the Feet by the Intercoſtals; 
Adding farther, p. 327. that this Communication 
of the Branches of the Fifth Pair is, among other 
things likewiſe, the Cauſe why, purſuant to the va- 
rious Motions that are produced in the Brain, all 
the Parts of the Body, and particularly of the Breaſt, 
are differently affected, and the Signs of our In- 
clinations impreſſed upon our Faces, which are al- 
together adapted to thoſe Paſſions that are moved; 
and accordingly by the Changes of our Counte- 
nances, the ſeveral Emotions, or Affections of Love 


and Hatred, of Joy and Sorrow, of Fear and 
Boldneſs, are clearly expreſſed. 


SEC T. XXIV. The Dura-Mater produces the like 


Emotions, 


Secondly, Ho w much the Motions of the Dur«- 
Mater, which encompaſles the Nerves, do likewiſe 
contribute to the producing theſe Paſſions and 
Emotions in the Mind, is known to Surgeons when 
they touch the fame, and co Phyſicians too very 


kre- 
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frequently in the Diſtemper called the Phrenitis or 
Frenſey, in which it appears that by the pricking 
of this Membrane (whereby its Expanſion is aug- 
mented, and the manner of Motion alter'd (con- 
fuſed Thoughts and extravagant Paſſions, ſometimes 
Weeping, then again a ſudden fit of Laughter ; one 
while Fear, another while Boldneſs and Anger, and 
innumerable other irregular Motions in Actions 
and Words, without any external apparent Cauſe, 
are produced in the poor Patient. Now this grear 
Inſtrument of ſo many Actions, this Dura-Mater, 
has many of its Nerves from the Fifth Pair, as the 
ſaid Viewſſens has ſhewn in ſeveral Places; fo that 
that is likewiſe moved thereby. 


Sx cr. XXV. The Eighth Pair produces the ſame 
Effect:. 


Thirdly, Ir may be likewiſe obſerved from the 
ſaid Vieuſſens, p. 347. that in many Caſes, the Nerves 
of the Eighth Pair, which the Ancients name the 
Wandering Nerves, or Par vagum encompals thoſe of 
the Fifth Pair in their Operations; and conſequent- 
ly in many Places, by the interpoſition of the Ner- 
vous Branches, thoſe of the Eighth Pair are inſerted 
in the .Intercoſtals which. proceed from the Fifth 
Pair. And how much therefore thoſe of the Eighth 
Pair do likewiſe help to excite the Paſſions, ap- 
pears from the ſame Author, p. 347, and 348. where 
he ſays, Since the Eighth Pair has a Communication with 
the Auditory Nerves about the Origin thereof, we find the 
Reaſon why not only different Paſſions are excited in the 
Soul, according to the differences of Sounds, but alſo why 
the Heart and other Parts, yea, even the whole Body, are 
variouſly affected thereby. 


SECT, 
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SECT. XXVI. The Auditory Nerve produces the 
like Effect. 


Fourthly, W = find the aforemention'd Monſieur 
Vieuſſens, diſcourſing about the Auditory Nerves 
in the following manner; Theſe Auditory Nerves 
riſe cloſe to the Root of the Eighth or Wandering Pair, 
with which the ſofter Branch of the [aid Nerves runs 
along ; whereby it comes to paſs, that there is ſuch a great 
Sympathy between the Ear and the Bowels, which ave 
provided with this Eighth Pair. That according to the 
variety of the Sounds, various Motions are produced not 
only in the Brain, but likewiſe in the Breaſt, and often- 
times in ihe hole Body, and thereby (viz. on occaſion of 
theſe Motions) warious Notions and Conceptions are excited 
in the Soul, 

Beſides - all this, it is likewiſe found that the 
harder Auditory Nerve is likewiſe inſerted in the 
Eighth and Fifch Pair, and alſo ſends a Branch to 
the Dura-Mater, beſides thoſe which it gives to the 
Inſtruments of Hearing. See Viewſſen:, p. 340, and 


141, 


SECT. XXVII. The Motion of the Chorda Tympani 
does likewiſe excite the Paſſions. 


From all which it is therefore plain, that by the 
Motion of the Fifth Pair, and by that of the Audi- 
tory Nerve, our Paſſions are excited; and that the 
Fifch Pair produces this Effect both from itſelf, as 
it ſends ſeveral Branches to the. Dura- Mater, and a 
great many to the Eighth Pair, which Eighth Pair 
does likewiſe excite the Paſſions: The Auditory 
Nerve alſo has the ſame Effect, becaule it is inſer- 
ted in the Fifth and Eighth Pair, and in the ſaid 
Dura- Mater. . 


Now 
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Now foraſmuch as it has been already ſhewn that 
the Drum-Membrane, which is moved by every 
Sound, can undergo no Motion unleſs the Audits. 
ry Bones, and by them the Chorda Tympani E O (Tab, 
XI. Fig. 3. and C. 7. Tab. XII. Fig. 1.) be moved at 
the ſame time; and foraſmuch as Da Verney and 
Valſalva have both proved that this is a Branch ly. 
ing between the Fifth Pair and the hard Auditory 
Nerve, and inſerted in both; it follows, that thi; 
Chorda being always moved by Sounds, both theſe 
Nerves muſt likewiſe ſhare in the ſame Motion: 
Wherefore ic is Manifeſt, that the Operation of this 
Cborda does likewiſe, among other things, conſiſt 
Herein, namely to bring the Body into Emotions 
or Paſſions of Mind by theſe Nerves, or at leaſt 
to diſpoſe and prepare it for the ſame. 


SFC. XXVII. Why the Hearing above all other 
Senſes, is beſt adapted to theſe Purpoſes. 


Tus Sight is commonly eſteemed the moſt ex- 
cellent of all the Senſes ; and Experience itſelf has 
made it a Proverb, That one Witneſs, who has ſeen 
a thing, is more to be credited than ten that have 
heard it; which may be the reaſon, perhaps, that 
the Hearing may be adapted by its Structure, even 
beyond the Sight, to ſtir up Paſſions and Emotions 
in Humane Minds, 

But conſidering that the Great GOD, accord- 
ing to his endleſs Wiſdom and Mercy, has thought 
fit to propagate Saving Faith in his adorable Son 
by the means of Hearing, as well before he took up- 
on him Human Nature, as particularly after that 
he left this World and enter'd into his Glory : It 
ſeemed to me (if one may preſume to {ay any thing 
of the Wiſe Deſign's of the Almighty, when they 
are not fully reveal'd to us) for theſe Reaſons, that 
the Inſtruments of Hearing have received ſuch a 
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different Contexture from thoſe of all the other 
Senſes, For, in order to adapt them for fo uncon- 
ceivably a great Work, the following Properties 
are neceſlary thereto. 

Firſt, That the Hearing, among all the Senſes, 
ſhould have the Faculty to repreſent to the Mind 
abſent Things, either future or paſt, by the means 
of the Sound of Words, and to make us comprehend 
them as if they were preſent ; whereas the Sight, 
and other Senſes, are only affected by Objects that 
are preſent to them. 

Secondly, That the Inſtruments belonging to the 
Senſe of Hearing, have moreover ſuch a particular 
Structure, whereby they are enabled to excite all 
our Paſſions and Inclinations, and to awake the 
Powers of our Minds. | | 

The firſt Property is proved by Experience ; the 
ſecond has been already ſhewn by the Deſcription 
we have given of the Chorda Tympani, and the other 
Inſtruments of Hearing, to which might perhaps 
be added, as another Cauſe, Firſt, that the Drum- 
Membrane itſelf conſiſts of the Union of two 
other Membranes, one of which is the Skin of 
the Auditory Tube, and the other a Part of the 
Dura Mater which extends itſelf thereto. Secondly, 
that the Air which is put into Motion by Sound, 
can immediately affect the Dura Mater by the little 
Holes in the Cavity of the Drum, and by the Tube 
which is continued from thence to the Palate, 
Theſe Diſcoveries we owe to Valſalva. But this 
we leave to the further Conſiderations of the Learn- 
ed; Let ic ſuffice here, that it has been plainly 
enough proved, that thoſe Inſtruments that belong 
to the Senſe of Hearing are adapted to excite the 
Paſſions. 
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SEcT. XXIX. An Experiment to ſhew the Force of 
| Mu ſic k. 


I x the Hiſtory of the Royal Academy in France, f 
the Year 1717. (under the Head of Obſervations up 
Phyficks in General) we find a Relation of a great 
Muſician, and in the Hiſt, of 1708. of a Dancing. 
Maſter ; the firſt of whom was taken with a con. 
tinued Feaver and great Ravings; and the laſt with 
a very violent Feaver attended with a kind of 
Lethargy, and afterwards with Madnels ; and that 
both of em were perfectly reſtored to their Senſe: 


by Muſick, 


We alſo find ſeveral Obſervations made upon 
Perſons that have been ſtung by a Tarantula, 1 
Creature found in Italy, of the Shape and Size of a 
great Spider, which has produced the extreameſt 
Diſorders in their Underſtanding, Motions and 
Powers of Life; the Faces of ſome turning back, 
their Feet and Hands as if they were Dead; others 
lying Speechleſs, or in deep Melancholy, ſeeking 
Solitary and Burying Places; ſometimes digging 
Pitts and Holes, which they fill with Water, and 
wallow in the Mud thereof like Swine ; finally, 
after having undergone innumerable Miſeries, their 
Diſtempers have only ended with cheir Lives. 

I ſhall not enquire into the Cauſes thereof, but we 
are taught by Experience, that this Great Evil, for 
which hitherto no other Remedy is known, can on- 
ly be cured by the Sound of Mulick, of which dif- 
ferent Airs and Tunes muſt be played, according 
to the different Nature and Colour of thoſe Taran- 
zula's that have given the Wounds. 

They that deſire a fuller Information of theſe 
Matters, may be pleaſed to conſult what Signior 
Baglivi has ſaid about it. 


1 Whilſt 
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Whilft I was writing this, a certain Learned 
Gentleman, and a Great Maſter in Mufick, did 
me the Honour of a Viſit ; and, as our Diſcourſe 
occaſionally fell upon this Subject, was pleaſed to 
inform me that the famous Italian Mufician, Angelo 
Vitali, had related to him the following Story, and 
aſſured him of the Truth of ic: Namely, that a 
certain Player upon the Lute at Venice had boaſted, 
that by his playing he could deprive the Hearers 
of the uſe of their Underſtanding ; whereupon he 
was ſent for by the Doge, who was a Lover of Mu- 
ſick, and commanded to put his Art in Practice be- 
fore him; where, after having played ſome time 
very finely, and to the amazement of the Hearers, 
he at laſt began a mournful Tune, with a Deſign, 
as far as he was able, to put the Doge into a me- 
lancholy Humour, and preſently after, he ſtruck 
up 2 jovial one, to diſpoſe him to Mirth and Dan- 
cing ; and after having repeated thoſe two kinds of 
Tunes ſeveral times by turns, he was order'd by the 
Doge, who ſeemed to be no longer able to endure 
thoſe different Emotions which he felt in his Soul, 
to forbear Playing any longer. 

Now that ſuch ſudden Variations in Tunes, by 
which Men are in one Minute's time render'd very 
Sorrowful, and the next no leſs Merry, do produce 
ſtrange Effects upon our Minds, may eaſily be con- 
ceived by thoſe that have ever felt the Power of 
Muſick from an able Hand: At leaſt, it is very 
plain from hence, and from numberleſs other In- 
ſtances, how much the Senſe of Hearing contributes 
towards exciting the Paſſions. 
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Krcr. XXX. The Force of other Sounds. 


How ER x, let no body think that nothing but 
good Muſick is capable of exciting Paſſions and 
Diſorders in the Minds of Men, ſince we have ſeen 
the like Effects produced by other Sounds. E. 
very body can furniſh Inſtances of the extraordinary 
Emotions and Paſſions which the Noiſe of a Drum, 
and the Diſcharge of Guns, do excite in the Souls 
of thoſe that have been in Sieges or Engagements 
by Sea or Land. 

Phyſicians likewiſe meet with many ſuch Inſtan- 
ces in their Practice. Thus we ſee Women thac 
are troubled with Hyſterical Fits oftentimes upon 
the ſhutting of a Door, the falling of a Book, or 
any other unexpected Sound, very much diſturb'd 
and frighten'd, ſo as to ſtart or leap at it. 

L have met with ſome, that being troubled with 
this grievous Diſtemper, are not in a continual 
Fright, but complain very often, that they fanly 
they hear the common Voices of Men juſt as if 
they were the ſhrill Sounds of a Great Bell conti- 
nually ringing in their Ears, which made them 
ready to faint. 
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CONTEMPLATION XIV. 
Of the Senſes of Taſting, Smelling and 1 


Feeling. 


” = — I-40 
£ _ 


Src rw. I. Of the Neceſſity of the Taft, 


N OW as the great Creatot is wonderfully Wiſe 
and Gracious in adapting us to the Senſes of 
Seeing and Hearing, he is not leſs ſo in the Man- 
ner by which he makes our Meat and Drink, the 
two neceſſary Supports of a decaying Life, ſo a- 
greeable to us. 

It ſeems very unreaſonable and improbable, that 
any body ſhould be negligent in the ſeaſonable Uſe 
of Food; but, unleſs it had alſo pleaſed the Good- 
neſs and 'Loving Kindneſs of our adorable Creator, 
to beſtow upon us the Senſe of Taſting, and chere- 
by to render the trouble of Eating and Drinking 
graieful and pleaſing to us, there ſeemed a Danger 
that many People would have conſider'd it as a Bur- 
den and Slavery, and would therefore have often 
let it alone, at leaſt, they would not have uſed it 
in due Time or Quantity. And this will not ap- 
p-ar ſtrange to any Body that has ever obſerved 
with how much Averſion, and many times with 
Loathing too, we are brought to the uſe of Medi- 


cines, - which, with reſpect to the neceilicy of 'em, 
do far exceed Food itſelf. 
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SECT. II. The Seat of Taſting is in the Mouth. 


N o can any Man think that it 6appen'd with- 
out the Wiſdom of the Creator, that the Senſe of 
Taſting ſhould be juſt placed in the Mouth, in 
which all Food is at firſt received, maſticated, or 
made ſmall by Chewing, and moiſten'd with Spit- 
tle, and no where elle ! 


SECT, III. Several Notions about the Inſtruments of 
Taſting. 


Bor, in how great Darkneſs the Ancients 
were, with reſpect to the true Inſtruments by 
which this Senſe of Taſting is performed in us, 
and how doubtfully and variouſly even the Modern 
Enquirers have writ concerning them, may be 
learned from the Letter of Malpig bi de Lingus; ſome 
placing the true Inſtrument of Taſt in the upper 
Membrane of the Tongue ; others in the ſpungy 
Membrane thereof; others again in the Nerves thar 
are ſpread throughout the whole Tongue; ſome 
in the Almond-Glands, and their extended Mem- 
branes ; others in the Throat; a few in the Pal- 
late, which laſt have been entirely confuted a few 
Years ago, by the Learned Bobnius, Circul. Anat. p. 
275. Ar preſent moſt People place them in thoſe 
little Protuberances, Which they call the Papillæ or 


Nipples. 
Sr Cc Tt. IV. The Inſtruments of Taſt. 


Wir ſhall not let ourſelves farther into this Mat- 
ter, which perhaps may be hereafter cleared up 
by more Experiments, but only ſay, that the laſt 
of the above-mention'd Opinions is eſteemed the 
trueſt, by the greateſt Enquirers into Nature 
among 
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among the Moderns. We ſee then, that the Stru- 
&ure of the little Nipples appear peculiar in the 
Tongue above other Parts, and that they have ſuch 
a ſingular Form, as ſeems to be required for one of 
the external Senſes: fince it is probable, that in 
the Tegument of the Tongue, theſc Orifices were 
expreſly made in order to admit into them the Par- 
ticles of Food moiſten'd by the Glands, and to con» 
vey them to the Papillæ that lye there-under, where- 
by they are affected with chat Senſation which we 
call Taſt. 

For which purpoſe the accurate Diſſections of the 
above-mention'd Malpighi and others, have ſhewn, 
that the Nerves of the Fifth and Ninth Pair, which 
are held to be the Nerves of Taſting, are inſerted in 
theſe Papillæ after a particular manner, and ſeem 
chiefly to form this whole Nerve and Papillous Bo- 
dy ; accordingly (as it is likewiſe obſerved by the 
ſame Malpighins de Lingua, p. 16.) we find, that the 
Nerves that are adapted to one of the external Sen- 
ſes, are at laſt dilated into a flat and membranous 
Body. 

Now in what manner ſoever all this is of uſe to 
the Senſe of Taſting, we may at leaſt obſerve here 
likewiſe, the wonderful Wiſdom of the Creatar, 
who has been pleas'd to lodge in the Parts of the 
Mouth ſuch Inſtruments as are proper to excite in 
us this ſenſation of Tat; of which, tho' the Stru- 
cure were perfectly underſtood by Anatomiſts; yet 
the moſt skilful of 'em all could never be able fo 
much as to gueſs how the Soul wouid be affected 
thereby; had he not before-hand been taught by 
continual Experience, what it is co Tef? a ching. 
And can any one fanſy that ſo Neceſſary, ſo Won- 
derful a Texture derives its origin trom meer Chance, 
or the ignorant Laws of Nature? 


U 2 Szc 7. 
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Secr, V, and VI. Experiments to ſhew that the 74ſt 
is in the Palate, 


Tur famous Enquirer into the Secrets of Na- 
ture, Malpighi, has dilcover'd Papillæ or Nipples in 
the Palate, or Roof of the Mouth, and in the 
Cheeks alſo; ſo that according to his Hypotheſis, 
the Palate, being likewiſe provided with the true 
Inſtruments of Taſt, muſt neceſſarily have that Sen- 
{ation alſo. 

To this we may add, that the later Writings of 
the Profeſſors Bergerus and Hoffmanus, publiſhed lince 
the Year 1700. do alſo poſitively aſcribe the Taſt 
to the Palate, affirming, that Pliny in his Natural 
Hiſtory has done the ſame ; but they are particu- 
larly induced thereto by the afore-mention'd Ob 
ſervations of Malpigbi; and farther, by the account 
we have in the third Year of the German Ephimeri- 
des, of a Child of about 8 or 9 Years old, in low- 
er Poictou, who in the Small-Pox loſt his whole 
Tongue by a Cancer, and ſpit it out by Piece- 
meal; inſomuch that at laſt there did not remain 
any Sign that he had had one. Notwithſtanding 
which, this Child did not only Speak, Spit, Chew, 
and ſwallow his Victuals, but could likewiſe Taſt, by 
the remaining Structure of his Mouth ; and (as the 
Author, who was a Surgeon of Saumur, ſays ch. 8.) 
he could diſtinguiſh all kinds of Taſts very well; 
whence the Writer farther infers from Pliny, that 
the Taſt muſt alſo belong to the Palate. 

But ſince this is a thing in which Experience, 
as in all others, ought to be the Judge, and as the 
tryal hereof may be eaſily made; Let a Man only 
take a little powder'd Sugar, Syrup, or any other 
ſweer Ma.ter, and lay it upon the Tongue; and 
as ſoon as ever they are melted he will begin to 
Taſt; probably, becauſe they then begin to pene- 

trate 
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trate and fink into the Orifices of the upper Tegu- 
ment of the Tongue, with the moiſture of the Spit- 
tle, and ſo irritate the Nervous Papillæ that lye un- 
der the ſame. 

Bur if he proceeds farther, and endeavours to 
ſwallow the ſweet Matter when 'tis melted, and 
to that End, preſſes it with the Tongue againſt 
the hinder Part of the Palate, he will plainly find, 
that that Part is likewiſe affected with the Sweet- 
neſs ; and eſpecially, if after ſuch Swallowing, he 
preſently draws the Tongue back again to the Pa- 
late, keeping it down in ſuch a manner that it can- 
not touch tha ſame, he will find, that when after- 
wards the Taſt of the Sugar does act upon the 
Tongue a little more ſenſibly, the Palate will be 
alſo more ſenſibly affected with it for a time. From 
whereby, at leaſt, of how little moment ſoever this 
Experiment is, all thoſe diſagreeing Notions ſeem 
to be over-thrown, and the Opinion, that the Senſe 
of Taſting is likewiſe in the Palate, is eſtabliſhed 
upon them. 


SE cr, VII. The Inftruments of Smelling. 


Nov to paſs on to the Senſe of Smelling ; Can 
any one without acknowledging the Wiſdom and 
Goodneſs of GOD, obſerve, that whereas the Bone 
of the Head is otherwiſe ſo hard, the Nerves of 
Smelling have a Bone to themſelves, which, in or- 
der to afford them a Paſlage, is full of little Holes 
like a Sieve, and which is therefore called the Spon- 
gy or Sieve-like Bone; thro' which the ſaid Nerves 
tranſmit their little Threads and Branches (being 
there encompaſſed by the Dura-Mater) to the Pa- 


pillous Membrane or Fleſh, as ſome call it, which. 


lines the Cavities that are in this Spongy-Bone, 
and in the top of the Noſtrils, and which Nerves 
are expanded therein, in order probably to com- 
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poſe the Inſtrument of Smelling ? For that this In- 
ſtrument, which p -oduces Smelling, is not below, 
but at the top of a Noſtrils, appears from hence : 
that in order to Smell, a drawing in of the Breath 
is neceſſary, whereby the Particles of the Oltacto- 
ry Matter being mingied with Air, muſt ſtrike with 
ſome Force againſt the Papilous Tegument, to 
roduce the Senſe of Smelling: And every one that 
hold: his Breath, tho' never fo little, can eaſily ex- 
perience, that tho” any Smell be brought under his 
Noſe, yer he is not affected with it, till he draws 
in his Breath again. 
This Experiment ſeemed indeed too trifling and 
too well known to be mentioned here ; were it not 


that a certain Learned and Ingenious Author had 


denied the ſame. From whence again, as above, 
in the Buſineſs of Taſting, the Weakneſs of all that 
is Humane does but too eaſily appear. 


SECT. VIII. Conviftions from the foregoing Obſer- 


Us? ions. 


No v, can any one that is endowed with Reaſon 
de ny the wiſe Diſpoſitions of theſe Inſtruments, 
namely, that ſince the Olfactory Particles are con- 
vey d by the Air, the Inſtruments of Smelling are 
to be found exactly in the Place thro? which the 


Air continually paſſes and repaſſes on the account 


of Reſpiration ? That they are placed juſt over the 
Mouth to communicate to us, at the firſt, by this 
Senſe of Smelling, ſome Knowledge of the Qua- 
lities of Meat and Drink which we are about to 
uſe? That the Noſtrils are broader at the Bottom, 
that they may receive ſo much more of the Olfa— 
ctory Particles; but narrower at the Top, to the 

End, that by the Compreſſion of thoſe Particles, 
the Olfactory Membrane and Nerves may be the 
more N ully affected therewith? 


A 


. 
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SFC r. IX. The Senſe of Feeling. 


Brs ros the foregoing Senſes, the Inſtruments 
of which are all diſpoſed in their proper Places, 
there is one more, which is called the Feeling, which 
is in a manner diſtributed throughout the whole Bo- 
dy, eſpecially, if we underſtand thereby the Senſa- 
tion of Pain: But if we do not extend it any farther 
than to that Power or Faculty by which, when we 
touch any Bodies without us, we are enabled co 
diſcover the Roughneſs or Smoothneſs, the Soli- 
dity or Fluidity, and other Qualities thereof, we 
can only then ſuppoſe the Seat of this Senſe to be 
in the Skin, Accordingly, we know that this lat- 
ter is diſtinguiſhed in the Latin Tongue by the 
Word TaG&us, or Touching; and that when we 
would mention the . Senſation of Pain, we ex- 
preſs it by the Word Senſus, and not Tactus Do- 


Joris. 


SECT. X. The Inſtruments of Feeling. 


N o w that this laſt, that is to ſay the Touch, is 
only Seated in the Skin, which is naked and ex- 
poſed to the Objects that are without us, is ſut- 
ficiently known to the Modern Anatomiſts ; as 
alſo, that there is in the Skin a Diſpoſicion and 
Contexture analogous to that of the Tongue, 
which the diligent Malpighi and others, find to con- 
fiſt (beſides the Blood and other Veſſels) of Glands, 
each of which has a little Receptacle or Hole that 
is open externally, and affords a Paſlage to the 
Sweat and Perſpiration: From whence it comes, 
that there ariſe outwardly from the ſaid Skin little 
Pyramidal Protuberances, like Nipples, which are 
encompaſſed and faſten'd together by a Reti-for- 
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n Body lying between the Cuts and the Ca- 
ticula. 

Theſe Papillæ or Nipples, are what have been 
of late Years, and with great appearance of Truth, 
accounted the Inſtruments of Feeling, becauſe the 
Microſcopes ſeem to inform us that they ſpring 
from the Nerves, the Branches of which are in- 
ſerted very thick in the Skin, and are more nume- 
rous in Proportion, than thoſe that run to the 
Muſcles cr any other Parts, as the great De- 
ſcriber of Nerves, Vieuſſens, has ſhewn in his 
Preface concerning them. It is likewiſe plain 
from hence, by the help of the Microſcope, that 
theſe Papillous Protuberances make the upper Skin 
riſe in many Places, to the End, that it may be fo 
much the more ealily affected by the Contact of 


External Bodies. 


SE ct. XI. Conviftions from the foregoing 


Obſervations. 


H o w uſeful now this Senſe of Feeling is to 
Mankind in numberleſs Caſes is ſufficiently known; 
and the more, becauſe every one that wants it, is 
in many Accidents diſabled from preventing his 
Ruin; as has been found in one, who having loſt 
the Senſe of Feeling, together with Motion, on 
one ſide of the Body, and ſetting too cloſe to the 
Fire, was miſerably Burne before he was in the 
leaſt aware of it. Can then an Atheift ſay, that 
he is not bound to be very thankful for ſo great a 
Benefit as this Faculty is, whereby he is immediate- 
ly made ſenſible of any violent Heat, and conſe- 
quently enabled to avoid the ſame and many other 
Inconyeniencies? Or will he ſay, that it is a 
ſimple and ignorant Cauſe that has beſtowed this 
Senſe of Feeling not only upon one Man, but Phe 
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wiſe upon all, and fixed it not in one only, but in 
all the Parts of the external Skin. 


SECT. XII. The Fingers and Palms of the Hand bave 


a more acute Senſe of Feeling than other Parts of the 
Body, 


Is it without Deſign, that in thoſe Parts in 
which we explore and feel external Objects, this 
Senſe is much more fine and tender than in thoſe 
which we ſeldom uſe for that Purpoſe; for it is 
known to every one, that a Man feels more accu- 
rately with the hollow or Palm of the Hand, or 
the tips or extream Parts of the Fingers, than in 
moſt other Places ? 

And this is one of thoſe Reaſons from whence it 
is inferr'd, that this Papillous Body which lies be- 
tween the Skin and the upper Membrane is the real 
Inſtrument of Feeling: Since it appears by expe- 
rience (according to the Teſtimony of Malpigbi, 
and after him of Bobnius, Bergerus, and others) that 
in thoſe places, namely, the Palm of the Hand 
and the Tops of the Fingers, which above other 
Parts are particularly uſeful in Feeling, there is 
likewiſe a greater Collection of theſe Papillæ or 
Protuberances, than in the other Parts of the Body, 
which are not ſo frequently uſed for that purpoſe. 
It is likewiſe obſerved by Bergerus, that theſe Papillæ 
are much more numerous, as well as large, at the 
Tip of the Tongue, and in the Lips ; and that 
theſe Parts do feel more accurately, as it is neceſ- 
tary they ſhould, to the end, that they may imme- 
diately diſcover when the Food is too warm or pre- 
judicial any other wiſe. 


SECT. 
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SE cr, XIII. Convictions from what has been ſaid abo ve, 


concerning all the External Senſes. 


W = do now here intreat all ſuch as ſtill ſeem 
to doubt of the Wiſdom, Goodneſs and Power of 
their great Creator, yea, even the moſt unfortu— 
nate and obdurate Atheiſts, in caſe they can or will 
receive any kind of Inſtruction, that they would 
ſeriouſly conſider wich us this wonderful Diſpo- 


ſition and Structure of the Senſes, and the vaſt Ad- 


vantages accruing thereby, not only to one, but 
even to all Men who are in Health: And then let 
'em ſay, whether they can ſtill maintain with a 
good Conſcience, hat the Greatneſs and Good- 
neſs of Him that formed them, does not ſhine out 
as brightly, yea, and more too in all theſe things, 
than the skill of an Artificer in the Conſtruction ot 
any curious Machine. 

When he conſiders that the Smell and the Taſt do 
likewiſe ſerve to inform us, not only of the good 
and bad Qualities of our Food, bur that the Plea- 
ſure which we find thereby excited in us, is an in- 
ducement to undergo this daily and continual la— 
bour and trouble of Eating and Drinking ; will he 
ſay, that this happens by Chance, and that he is 
not at all indebted to Providence for all this? That 
is to ſay, for ſuch noble Exhalations and Perfumes 
that proceed from ſo many Plants, Herbs, Flowers, 
Gums, Spices, and other Things; tor ſuch a varie- 
ty of agreeable Taſts, which he daily enjoys from 
all thoſe Eatables and Drinkables that ſerve for Food 
and Refreſhment to us. By 

When he ſees that ſeveral Parts belonging to our 
Bodies, ſuch as Bones, Nails, Hair, Teeth, ſo 
far as they are naked, have no Senſation in them, 
and yet our whole Body is cacompalſs'd externally 
with a Covering and Skin which has the Faculty 


of 
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of making known to, and informing us of every 
Thing that does ſenſibly approach and touch it. 
Can he think ſuch a Structure as this is brought 
about without any wiſe Deſign, and will not any 
intelligent Perſon think it unconceivable ? 

When he conſiders, that the great Wonder of the 
Sight enables him to contemplate the Sun, the 
Moon, and even thoſe Stars that are at an uncon- 
ceiveable Diſtance from him; and that this Senſe 
is adapted to an Enquiry into the Magnitude and 
Motion of ſuch glorious Creatures, and to obſerve 
their Laws and Properties; that chis Senſe of See- 
ing can impart to him the Knowledge of many 
Things that are out of the reach of all the other 
Senſes; that its Inſtruments are of ſo wonderful 
a Structure as has been already ſhewn: That to 
the end, that nothing may be wanting to render 
this Senſe compleatly uſeful, the immenſurable 
ſpace of the Heavens is every where filled wich 
Light: And particularly to the end, that this Sen- 
ſation ſhould not be produced in Men without Plea- 
ſure and Agreeableneſs, the unconceivable number 
of Rays of Light is divided into fo many kinds, ei- 
ther of Figure or Motion, as repreſent to us all vi- 
ſible Objects with the moſt pleaſing Colours. Can 
he ſtill fanſy, that there is no Deſign nor Contri- 
vance in all this; and that ſuch a wonderful Or- 
der and Regularity of every Thing, with reſpe& 
to each other, whereby Light is thus adapted to 
the Eye, and the Eye to Light, are all of 'em 
the reſulc of Cauſes working together without Or- 
der, and without Underſtanding ? Ler him once 
again ask himſelf theſe Queſtions in his moſt ſeri- 


ous Retirement. 

The rather, if he obſerves, that the Hearing in- 
forms us of the Motion and Percuſſion of Bodies; 
of which we oftentimes can get no Knowledge by 
other Senſes; no, not even by the Sight: Kg bat 
. | | there- 
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therefore, ſince the Light does only cauſe us to ſee 
ſuch Objects as are before us, the Rays of ir only 
moving in Right Lines; the Hearing warns us of 
Things that are round about us, and ſuch as are 
ſome:imes even concealed from the Sight, becauſe 
Sounds paſs thro” all imaginable Curvities. 

Without this Senſe of Hearing, how great would 
the trouble be in communicating our Thoughts to 
each other? What Inconveniericies would occur 
to every one in Learning of Arts and Sciences, in 
Trade, in Pleading and other Worldly Affairs? 

Now can any one be convinced from the Stru- 
&ure of a Watch, a Mill, a Houſe, and Thouſands 
of other Artificial Machines, that the Maker of 
them propos'd to himſelf fome End in the forma- 
tion of them; and yet with a ſafe Conſcience im- 
pute to meer Chance the amazing Texture of the 
Inſtruments of Hearing ? And the rather when he 
conſiders this Globe of the Earth ſurrounded with 
an Ocean of Air, of which one of its Uſes is to 
convey Sounds to our Ears? | 

Let therefore one of the moſt conceited Philoſo- 
phers, one of che moſt Strong Minds, in his own Opi- 
nion, or rather one of the moſt co be lamented 
Atheiſts, tell us here, in cafe he had always wanted 
one of his Senſes, for inſtance, that of the Sight, 
whether, by the help of all his Philoſophy, he could 
ever have known or learned what a fort of Senſa— 
tion that was, or how Men are affected with that 
which we call Seeing. 

Let him make known to us, ſince the Bodily In- 
ſtruments of all our Senſes are all equally produ- 
ced by, and do conſiſt of the ſame Bread, Water, 
and other kinds of Food, how it comes to pals, 
that his Hand has not the Faculty of Secing as well 
as his Eye ; that his Foot does not hear as well as 
his Ear, altho' the Light and the Air may be made 
to fall upon choſe Parts in the ſame Figure and Mo- 
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tion. Can any one think, that their different 
Forms produce ſuch Senſations ? Let him then ſhew 

us how they do ic: Let him examine his Meat and 
Drink after all imaginabie Ways, and tell us the 
reaſon, why the ſame Bread in the Ears becomes 
an Inſtrument of Hearing, in the Tongue of Taſt- 
ing, in the Noſe of Smelling, and in the Skin of 
Feeling: He muſt reſolve it all into the abſolute 
Will of chat adorable Creator, who is unfathom- 
able in theſe his Ways, and who communicates to 
our Souis the Knowledge of theſe Things, in ſo 
wonderful a Manner, Hs muſt therefore be ſtark 
Blind that does not diicover Go bp in all theſe 
Senſes. | 

Is there no Deſign nor End to be obſerved in all 
this? Let then an unhappy Atheiſt tell us, if he 
had a mind to make himſelf or any other Perſon 
happy, and had the Power to do it, whether he 
would not endow them with every one of the Fa- 
culcies that are found in theſe Senſes: And in caſe 
he could have produced any Thing like them, tho” 
ina much lower degree of Pertection, by his Skill 
and Ingenuity, whether he would not think it a 
very great wrong done to him, if ſome Body, judg- 
ing of his Performance, ſhouid not, or would not 
ſee the Wildom and Contrivance of the Maker 
therein. And can he {till remain inſenſible of his 
own Blindneſs, who declines to acknowledge the 
ſame in fo aſtoniſhing a Machine, as that of Hu- 
mane Bodies? The rather, whilſt he perceives, that 
in order to render all our Senſes compieat and per- 
fect, Air, Light, Plants, Living Creatures, and the 
whole Univer/e almoſt, muſt contribute there o. 

If then the Contemplation of all this cannot in- 
duce him to acknowledge his Maker's Goodneſs, 
and his own Obligations on theſe Accounts, with 
the utmoſt Graticude ; let him bur conſider with 
himſelf in what a deplorable Condition he wood 

n 


* 
nd —8— . 1 —— ——ä A 


214 The Religious Philoſopher. 


find himſelf and every Thing beſides, if Mankind 
were deprived of theſe Effects of their Creator's 
Favour, which appear in all their Senſes: And ler 


him for once ſuppoſe, that there was a Man who 


having none of theſe External Senſes, did neither 
See, Hear, Smell, Taſt, nor Feel, Now, tho' a Man 
were always to hve thus, even in good Health, 
could he ſufficiently expreſs the Miſeries of ſuch a 
State? He that rightly weighs it, would he not ra- 
ther wiſh to be Dead, or to have never been Born, 
or even to have been a Stock or Stone, than which 
he is but little better in ſuch a State ? Now if with- 
out this Mercy of God, the Miſery of every par- 
ticular Perſon would have been ſo great; to what 
ſhall we compare that of the vaſt Number of Men, 
who together make up all the Nations of the Earth, 
in caſe there were to be found upon it no other 
Creatures, but Blind, Deaf, Inſenſible, and ſo forth? 

Have we then beſtowed upon ourſelves theſe Per- 
fections of the Senſes? No certainly. Has then 
mere Chance been able to do ic? By no means; 
for Chance is diſpoſed ro Act as well one way as 
another; and yet we find, that far the greater Part, 
yea, all ſound People, are born with all theſe 
Senſes. 

Let therefore a miſerable Atheiſt confeſs, that 
he is not only ignorant, but that he muſt likewiſe 
for ever remain fo, of the manner in which our 
Senſes are produced, and do operate in us. All of 
them conſiſt in a Motion and Impreſſion that ex- 
ternal Objects make upon us; all of them conſiſt of 
a Motion or Paſlion of ſome of the Parts of our 
Body; all of them conſiſt of Inſtruments produ- 
ced by the fame Meat and Drink; and, according 
to the beſt Philoſophy, all of them ſeem to reſulc 
only from a various Motions of the ſame Matter. 

Whence then proceed the different Conceptions 
which we find in ourſelves, upon Seeing, Hearing, 
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Taſting, Smelling and Peeling ? Muſt not then the 
Atheiſt, ſince there can be no other Subterfuge, 
acknowledge that there is ſomerhing Immaterial in 
us, which is the Cauſe thereof? Let ic be ſo: But 
if it be Incorporeal, how can it be moved by ſome- 
thing that is Corporeal ? For there is nothing but 
Bodies and Motions, both in the Matters round 
about us, and in the Inſtruments themſelves of our 
Senſes: Will he ſay then, that a Soul cannot be 
moved becauſe it is Incorporeal ? How then does 
it happen, that a Subſtance, which can neither be 
moved, nor touched by Bodies, is yet affected by, 
or thro' the Motions of Bodies; and can See, Hear, 
Taſt, Smell or Feel? For that it is ſo in Fact, cannot 
be denyed. | 

I think we need not uſe any farther Arguments 
to drive an Atheiſt into a Confeſſion of his total 
Ignorance. And if he does not know how all 
theſe Things come to paſs, as his own Conſcience 
muſt convince him that be does not, how can he, 
if he would be taken but for a tolerably Wiſe Man, 
pretend to maintain it for a Truth, that a Thing, 
which he does not know how it happens, can be 
produced by the neceilary and ignorant Laws of 
Nature; Let him reflect upon all the Things molt 
ſeriouſly with himſelf, before he proceeds any far- 
A 


If then this is only to be aſcribed to a Powerful, 
Wiſe and Gracious Creator, who, that has the leaſt 
ſpark of Gratitude or Generoſity in him, can for- 
bear owning theſe Benefits with a Thankful Heart? 
And even tho' it were an Atheiſt himſelf, could he 
perſiſt in Blaſpheming a Go » that had accumula- 
ted on him ſo many Favours, and in denying all 
his Attributes, yea his very Exiſtence, muſt he not 
expect to feel at laſt the Vengeance of that Power 
which he had ſo long oppoſed ? 
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S FHH r. XIV. Farther Convictions from the limited 
Powers of our Senſes. 


I have often contemplated with the deepeſt Hu. 
mility, not only the afore-mention'd wonderful 
Structure, and invaluable Advantages of our Ex- 
ternal Senſes, but likewiſe the unſearchable Ways 
of our great Creator in determining and buunding 
the ſame. The unhappy Philoſophers may fanſy 
perhaps to cover themſelves againſt the Stings and 
Reproaches of their own Conſciences, by obje&- 


ing, that fince ſo Powerful a Being has ſo boun— 


tifully beſtow'd ſuch Perfections on Mankind, by 
adorning them with the Faculties of the external 
Senſes, why has he not diſtributed the ſame in 
equal degrees of goodneſs to every individual Per- 
ſon, to which we ſee ſome of em afterwards at- 
tain, by the help of outward means ? 

In anſwer to which, we ſhall not ſtop here to 
ſhew, that it does by no means agree with the 
condition of any one who is nothing but a Creature, 
to preſcribe Laws to his great Creator; and in caſe 
a Pot ſhould ſay to the Artificer who made ir, why 
haſt thou formed me thus? They themſelves would 
deride the abſurd Queſtion : This is certain, that 
not one of theſe Philoſophers is able to produce 
the leaſt Argument, to ſhew that it is not much 
more equitable to confeſs with Chriſtians, that we 


muſt only aſcribe it to tte Will of the Supreme Go- 


vernor of all Things, that the Faculties of Men 
ſnou'd not riſe to the higheſt Point of Perfection in 
this Life; and that his Wiſdom reſerves this for ſuch 
only whom, in the approaching Eternity, he will 
vouchſafe to make proper Subjects for knowing his 
Attributes in the higheſt degree of Glory; rather 
than to think it a detect in the Power of him, who 
muſt be own'd Inſcrutable in the Things he has al- 
ready done. | But 
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But let us likewiſe in our turn ask theſe Obje- 
ctors another Queſtion : muſt they not own that it 
would be an undeniable Token of the vileſt Ingra- 
titude, if a Man, that had receiv'd from another 
who ow'd him nothing, more Favours than he could 
have even dcfired or rhought of, ſhould obſerve af- 
terwards that the Wiſdom of his Generous Bene- 
factor might have extended itſelf yer farther, and 
that his Power was infinitely greater, ſo that if he 
had thought fit, he could have endow'd him with 
more noble Faculties than what he had hitherto 
beſtow'd upon him; and thereupon make this un- 
realonable concluſion, that ſince he had not given 
him all he could, he therefore ow'd him nothing 
for what he had already receiv'd from his liberal 
Hand ? | 

Bur if all that we have already ſaid concerning 
the Senſes, be nor ſufficient to convince him, let 
us go ons ſtep farther, and ſhew, that even the 
Bounds chemlelves, within which the extent of the 
Power of outward Senſes is confined, do likewiſe 
contribute to make us more happy, than if they 
cou'd be exiended a greac deal farther, as in this 
laſt Age they are found to do, by the help of Ar- 
tificial inſtruments. | 

Let us tuppoſe, that our Eyes had the Faculty of 
our Modern Microſcopes; it is true, that they 
would fhew us a World of new Creatures; a drop 
of Pepper-water, or Vinegar, and the Seminal 
Matcer of Creatures would appear like Ponds or 
Rivers full of Fiſh ; the Scum of ſtinking and pu- 
trified Liquors, like a Field full of Flowers and 
Plants; the Mites in Cheeſe, like great hairy Spi- 
ders, and a Thouſand other Things in like Propor- 
tion; but it may be alſo no leſs eaſily conceived 
what a Loathing of many Things, which in chem- 
ſelves are otherwiſe very good and uſeful, theſe 
Swarms of Inſects would 3 in us, Which per- 


haps 
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haps would be more evident, if you had ſeen as 1 
have, how ſome People viewing the Mites in a 
piece of Cheeſe thro' a Microſcope, and upon one 
of theſe exceeding ſmall Creatures falling off, ſud- 
denly ſnatch'd away their Hands, for fear it ſhould 
fall upon them, which, by reaſon of the Smalneſs 
of the Creature, excited a general Laughter in 
ſome of the Standers by ; but in others, more grave 
Reflections on account of the Wiſdom of God, 
who has been pleaſed to conceal theſe Things from 
the naked Eye of Ignorant and Fearful People ; 
And yet to bleſs the Diſcoveries of Men by the 
Inventions of New Glaſſes, ſo far, that the neceſ- 
ſary Means ſhould not be wanting to ſuch as endea- 
your to look into theſe Wonders. 
Moreover, would theſe Philoſophers even dare 
to deſire, that their own Eyes ſhould be endowed 
with the Qualities of the beſt Microſcopes in caſe 
they underſtood the Nature and Foundation there- 
of? And would they judge themſelves more happy, 
by ſeeing an Object ſo ſmall in itſelf, magnified to 
ſo large a Size? When in the mean time all that 
their Sight could extend itſelf to, would be con- 
tained within more narrow Bounds than that of a 
Grain of Sand ; nor would they be able to ſee any 
Objects plainly and diſtinctly, but ſuch as were at 
no farther Diſtance from their Eyes, than one or 
two Inches: And as for all other Things that were 
more remote, ſuch as Men, Beaſts, Trees and 
Plants, to fay nothing of the Sun, Moon and Stars, 
thoſe ſublime Creatures, they would eicher be en- 
tirely inviſible to them, or would appear at leaſt 
very confuledly ; yea, if all this were ſo, and that 
the natural Sight could penetrate as far as the fineſt 
Microſcopes, none that have ever experienced the 
ſame can deny, but that, by the help of them, one 
may ſce Bodies compounded of a Thouſand little 


Particles; and conſequently, that in order to ſee 
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every Thing truly, and in its Original or laſt Parts, 
the Sight muſt be ſtill extended inconceivably far- 
ther than ſuch Microſcopes have yet been able to 
carry it. 

Now, on the other hand, ſuppoſe our Natural 
Eyes to be great Teleſcopes, like thoſe that have 
enabled us to obſerve ſo many new Stars in the 
Heavens, and make ſo many new Diſcoveries in 
the Sun, Moon and Stats, they would be again lia- 
ble to this Inconvenience, that they would be of 
very little uſe in ſeeing the Objects that ſurround 
us, as they would likewiſe not a little obſtruct the 
Contemplation of all other Objedts upon the Earth, 
becauſe they would ſee roo much of the Vapours 
and Exhalations continually riſing from the Ground, 
which, like great thick Clouds, would hide every 
other viſible Matter; as is but too well known to 
ſuch as uſe theſe Inſtruments. 

Thus likewiſe, if the Senſe of Smelling ſhould be 
as acute and nice in Men, as ir ſeems to be in ſome 
kinds of Hunting Dogs ; no Perſon, no Creature, 
could ever meet us, nor could we paſs by any 
Footſteps of th.m without being ſtrongly affected 
with the Eflavia that proceed from them; and we 
ſhould be forced to turn our Attention, tho' never 
ſo much againſt our Wills, and tho' we ought to 
apply it to more exalted Objects, I ſay, we ſhould 
be compelled to fix it upon theſe contemptible 
Maccers. 

In caſe the Tingue ſhould make us Taſte Food of 
the loweſt ſavour, wich as high a Senſation as now 
the ſtrongeſt and fineſt Ragouts, or made Diſhes do 
produce ; there need no tarther Proof to induce 
every one to confeſs, that this alone would ſuffice 
to render ſuch Food very difagreeable to us, after 
having uſed it but a few times. 

Could the Hearing ſo nicely obſerve all Sounds, 
as it is now found to do, when, by the help of the 
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Long Tube, or Speaking Trumper held to the Ear, 
any Body Whiſpers ſoftly into the Broad End of it; 
how little Attention would People have for ſome 
Things? Certainly no more than we have when 
we find ourſelves in the midſt of a confuſed Noiſe 
and Bawling of a great many Voices, or the loud 
Peals of Drums and Guns. They that have ever 
been witneſſes of the Inconveniencies that Sick Peo- 


ple undergo by Hearing too acutely, will eaſily be ' 


convinced of this Truth. | 

If the Feeling were ſo tender and nice in all the 
Parts of the Body, as we find it in the moiſt ſenſible 
Places, and in the Membranes of the Eyes; mult 


we not own that we ſhould be very unhappy, and 


ſuffer a great deal of Pain too, by the touch of the 
lighteſt Feather ? | | 

To conclude; can any Body refle& upon all this, 
without acknowledging therein the Goodneſs of 
his Maker, who has not only furniſhed him with 
ſuch noble Perfections, as are the external Senſes, 
for want of which, he would not be better than a 
Stock; but who has likewiſe out of his adorable 
Wiſdom, included theſe Powers within ſuch Bounds, 
without which they would have been no other 
than burdenſome to us, and a perpetual Obſtructi- 
on in the attentive Contemplation of greater Mat- 
ters? 

It it ſhould appear to ſome, that we have dwelt 
longer upon this Subject than is perhaps agreeable 
to 'em, let them be pleaſed ro remember, that our 
Principal Deſign throughout this whole Work, is 
to repreſent to Infidels and Atheiſts, the Wiſdom and 
Goodneſs of their Creator, which ſhines out fo 
brightly in the external Senſes of Men, and the 
unconcsivable Faculties, or Properties thereof even 
to thoſe that are afraid of being convinced there- 
by ; and in which the Adorable Author of all theſe 
Things has moſt evidencly ſhewa that he ought to 

be 
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be diſtinguiſht in an illuſtrious manner from meer 
Chance, and yet more, from Neceſſary Laws, or 
from a Nature that works without Knowledge or 
Underſtanding. 

Nothing more ſeems requiſite towards an irrefra- 
gable Conviction hereof, than that what all the 
Learned, as well as we, have advanced concern- 
ing the Senſes, ſhould be filently, attentively, and 
impartially weigh'd : when perhaps he that has ſo 
Bountifully beſtow'd them, may vouchſafe to Bleſs 
the Means for the Conviction of thoſe who have 
hicherto doubted of theſe Important Truths. 


TURTLE OP TT FE 


CONTEMPLATION XV. 
That the Union of Soul and Body is un- 


known to us: Convittions from thence. 
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SECT. I. The Union of the Soul and Body unknown to 
us : Convittions from thence, 


= 


OW ſince each of theſe External Senſes do 
lead us up to the Soul; can there likewiſe 
be any Perſon ſo unhappy, as truly to reflect upon 
this Wonder, ſurpaſſing the Conception of all the 
Philoſophers, this moſt aſtoniſhing Manner, after 
which the Body is united to the Soul, without be- 


ing thereby convinced of the inexpreſſible Power 


and Wiſdom of Him chat made m? Of Him, who 
has ſhewn himſelf in this, as well as in many other 
Things, after a glorious Manner, both Wonderful 
X 3 and 


322 The Religious Philoſopher. 


and Adorable ; who, whilſt He thus Works in 
Ways unfathomable by all Men, does likewiſe 
compel even his Enemies to be Witneſſes thereof, 

And tho' others may think that they can form 
any Notions thereof; yet an Atheiſt muſt confeſs, 
that there is ſomething in it which is perfectly un- 
intelligible to him. 

For ſuppoſe he ſhould boldly maintain, that the 
Corporeal Matter (in which, however, he can 
ſhew us nothing but Motion) has the Property of 
Thinking and Underſtanding ; let him tell us, and 
prove to us, what Compoſition of Parts, what Force, 
what Swiftneſs, what Limits and Directions of 
Courſe, either according to right or crooked Lines, 
are required in Matter thus moved, to render it ca- 
pable of Reaſoning and Comprehending a Mathe- 
matical Demonſtration. And we ſhall not need 
to ask him, whether this ſurpaſſes his Underſtand- 
ing. | 

Or, ſuppoſe alſo, that he ſhould, according to 
Reaſon and Experience, afirm, that his Soul is In- 
corporeal ; let him ſhew us, how it comes to paſs, 
that a Soul being Immaterial in its Exiſtence, and 
which, according to all the Notions we are wont 
to form of it, can neicher touch nor be touched by a 
Body, and yet can be affected by, or through, or accord- 


ing to the Motion of the Body (for we ſhall not here 


diſpute about the manner of it, that being not ne- 
ceſſary wich reſpect to Atheiſts) and vice verſa, how 
the Soul can affect and move the Body, or at leaſt 
adminiſter Occaſion thereto, whicb, for the forego- 
ing Reaſons, we need not now examine: So that 
by its mere Will, the Body being in good Health, 
the ſtretching out the Hand, for inſtance, imme- 
diately follows; and if that Hand ſhould be burnt, 
the Soul immediately feels Pain. Now if all this 
were not as Certainly known to him, as the moſt 
Certain Thing in the World is, foraſmuch as he can 
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'be every minute convinced thereof, by repeated 
Experiments, would not he be tempted to look upon 
ſo diſagreeing Notions, and which have not the 
leaſt Analogy to one another, as groſs Falſhoods 
and vain Conceptions of the Brain ? Wherefore, 
whatever an Atheiſt may fanſy to himſelf, the man- 
ner of the Union of the Soul and Body muſt al- 
ways remain inconceivable and unintelligible to 
him. 

I know very well, in caſe we proceed no far- 
ther, that the great Diſagreement, concerning the 
manner in which the Body is moved by the Will, 
and which has occaſion'd many Controverſies among 
Great and Wiſe Men, muſt be left undetermined 
by us: But neither is this the Place, nor yet the 
Time, to ſay any Thing about it, ſince we only 


write for the Conviction of Atheiſts ; whereas the 
others, howmuch ſoever they differ in their Opini- 


ons, do all agree in the Belief of a Goo. 

And we don't think it ſufficient to have ſhewn 
here, that whatever an unhappy Philoſopher, who 
owns no Go d, may ſay or think concerning theſe 
Matters, it all cerminates in being Incomprehenſi- 
ble, if he will ſatisfy his Ideas and undoubted Ex- 

eriences; which was our only Deſign at preſent. 

Let the Atheiſt therefore learn in the terror of 
his Heart, that there lies an irrefragable Proof in 
what he finds in himſelf to be undeniable, that his 
Reaſon and Ideas, as much as he relies on them, 
are utterly incapable to inform him of the juſt Diſ- 
poſition, and the manner in Acting of Things that 
exiſt without him, according to Truth; and then 
conſider whether it be ſafe for him to perſevere in 
Blaſpheming, or Denying a God fo incomprehen- 
ſibly Mighty and Powerful. 

At leaſt can he, or any one elſe pronounce that 
the Things of which he acknowledges not to un- 


derſtand the manner of their Operations, are pro- 
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duced by meer Chance ? And can Chance, or any 
Cauſe that is wholly Ignorant of what it is doing, 
and which works without Laws or Rules, produce 
Things of ſo great moment, and fo inſcrutable 
even to the moſt penetrating Genius, ſo Frequent- 
ly, ſo Conſtantly, and with ſo much Order? And 
what can the greateſt Philoſopher ſay of theſe 
Things, otherwiſe than that Experiencing daily 
that ſomething happens in himſelf, which if it did 
not, he ſhould think impoſſible, he is forced to own 
the Stamp of God's infinite Power, which is im- 
preſt on him, and upon all others, even thoſe that 
deny or hate him, without their Concurrence, and 
againſt their Will. And perhaps it is no wrong 
Concluſion of theirs who maintain, that we do nor 
yet rightly underſtand or know either our Soul or 
our Body, with reſpect to their true Nature and Pro- 
perties. For if both of 'em were ſo fully known 
by us as ſome Philoſophers imagin, how is it poſſi- 
ble that any Thing can happen fo plainly and ſen- 
ſibly between em both, as every one experiences in 
himſelf, and yet is ſo unintelligible, as to the man- 
ner of Acting, to all that have inquir'd into the 
ſame; inſomuch that none have been able to ſay 
any Thing concerning them, which does not at 
laſt terminate in an abſolute Incomprehenſibility ? 


SE cr. II. Convictions from the foregoing Reflections. 


BETO RE We quit this Subject of the Soul, the 
greateſt and moſt Precious Gift in the World, 
whereby it has pleaſed the infinitely Gracious Cre- 
ator to render Men Happy : it an Atheiſt be not 


yet fuily convinced how miſerable he would have 


been himſelf, and all others with him, if God had 
not vouchſated the Ule of any external Senſes, 
thereby excited to Thankfulneſs towards his Ma- 
ker; Let him conſider yer further what would 


have 


— eoaen os oe ee Rs 


The Religious Philoſopher. 325 


have been the condition of Mankind, if none a- 
mong them had been endowed with Underſtanding. 
What is a Man to himſelf, and what would all the 
Riches in the World have been to a Man in ſuch a 
Stare? We find an illuſtrious Inſtance hereof in the 
Hiſtory of that mighty Monarch of the whole 
Earth, as far as it was then known, the great Ne- 
buchadnezzar, who upon the loſs of his Underſtand- 
ing was not only debarr'd all Converſation with 
Men, but being thruſt out of his exalted Throne 
by his own Subjects, was forced to keep Company 
with the Beaſts of the Field. . 

And now ſuppoſe the whole World ſhould abound 
with brutal, raving-mad Fellows, or be full of 
Fools and Ideots; or to expreſs ic in a Term that 
ofren comprehends it all, of drunken Sots, that had 
loſt the uſe of their Reaſon; can any body reflect 
upon the unſpeakable (how ſhall we call it) the 
ſad and deplorable, or horrible and frightful Con- 
dition of all things, without wiſhing rather to be 
dead, than alive among ſuch People? Now this in- 
valuable Treaſure, this precious Jewel of the Un- 
derſtanding, every one knows he is not able to be- 
ſtow on himſelf. And can he imagin that he who 
indow'd him therewith, and thar, withour any help 
on his part, don't expect to be thanked for fo great 
a Benefit? 


SECT. III. The Bounds of this Union. 


Tus Union of the Soul and Body is not only 
wonderful in itſelf, and in the manner in which it 
happens, but likewiſe in the Bounds and Limits 
which are preſcribed to it. We find it thus in the 
firſt Place, that the Soul does not operate by its Will 
(however it be) upon our whole Body; or rather, 


that our whele Body is not ſubject to the Soul in its Mo-. 


tions, but only, as it ſhould ſeem, thoſe Parts that 
8 rec: ive 
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receive their Nerves from the Cerebellum and Back- 
Bone: Wherefore it is only our Arms, Hands, 
Legs, and all thoſe Members with which we are 
ſaid to act freely, that are moved according to 
the Pleaſure of the Soul; whilſt other Parts, which 
have their Nerves from the Cerebrum, and which 
do only ſerve for Life and the Support thereof, 
as the Heart, the Arterics, the Stomach, the Bowel;, 
Cc. do by no means obey the Will of the Soul, 
nor, like the former, can be moved or ſtopt at 
Pleaſure. 

Secondly, Neither does the Soul feel when every Part 
of the Body is acted upon, or affected. Thus we find, 
that beſides the Hair and Nails, the Bones themſelves 
are likewiſe inſenſible; all which make up a great 
Part of our Body : Not to mention that the Lungs 
are known to waſte away in many Men without 
Pain; and that Chirurgical Obſervations teach 
us, that the Subſtance of the Brain may ſuffer 
very much, without communicating any Senſation 
thereof to the Soul. 


SECT. IV. Convidions from thence. 


CAN now Aa deplorable Atheiſt think he has 
ſo much cauſe to accuſe the Chriſtians of Creduli- 
ty, when he hears them make the following Con- 
cluſion from the above-mention'd Premiſes : That 
ſince no Body can juſtly aſcribe all this to mere 
Chance, working indifferently one way as well as 
another, this is a true and convincing Proof, that 
it can by no means proceed from a neceſſary Series 
of Laws of Nature, always acting after one and the 
ſame manner, that the Soul ſhou'd have the afore- 
ſaid Relation or Reſpe& to the Body: Foraſmuch 
as the Wiſe Creator being deſirous to convince us 
all, that He neither operates by Chance, nor is 


confined and determined by certain neceſſary 
| | | Laws, 
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Laws, but freely, and according to his own good 
Pleaſure, has render'd ſome Parts of the Body obe- 
dient to the Will of the Soul; and cauſed others to 
move entirely independent thereupon ; neverthe- 
leſs, theſe laſt as well as the firſt, are fo far ſub. 
jected to the Soul, at leaſt related to it, that both 
the one and the other, ſo long as the Soul remains 
united to the Body, but no longer, are enabled to 
perform their Functions, and remain without Cor- 
ruption. 

And that Atheiſt that will hearken to Reaſon, 
ſeems particularly to be obliged to juſtifie a Chri- 
ſtian in the aforeſaid Concluſion, ſince it is juſt 
thoſe Parts that ſerve for the ſupport of our Life, 
ſuch as the Heart, Stomach, and other Entrails that 
are not only, not ſubmitted to our Will, but moved 
unknown to it, by the Power of the Great Crea- 
tor, that he may convince us of our Dependence 
upon him. Whereas, on the contrary, the Motion 
of ſuch Members as the Tingue, Hands, and the reſt, 
are left to the Diſpoſition of our Will, that they 
may ſerve to Acknowledge and Glorify our Grear 
Benefactor in our Bodies alſo, which is what He 
witch ſo much Juſtice requires of us. 


SE cr. V. The Imagination and Memory. 


THrrkxx would yet have been ſomething till 
wanting to the Perfection of a Humane Creature, 
notwithſtanding this wonderful Union of the Soul 
and Body, if we could not have exerciſed the Un- 
derſtanding and other Faculties of our Souls upon 
ſuch Objects only as are preſent or before us. Nor 
would our Judgments and Inferences or Deductions 
have been -of much weight, if we could not have 
8 preſent Things with any other paſt or 

uture. RE 


How 


* * 
os 


4 


14 
{i 
: 
3 
+ 


E 


ä 


* 
e 
— 4 my r= — 
2 


— 2 — 
— 


= 


Xt < <<...20 
= 8 — — — — 
4 -- — — # o — — 
< 1 WR: * 3 en 
A a wn” be 
hy 823 * = * » — = 
* - X of — Wy 


— = — 
— ̃ k 


= W 
— — 


| 


328 The Religious Philoſopher. 


How ſhould we have been able, for inſtance, to 
have made any uſeful Diſcoveries about the Laws 
of the Sun's Motion, in caſe nothing thereof were 
known to us beſides what we could learn from 
things preſent? For as to thoſe that are abſent, 
ſuch as things paſt or to come ; the external Sen- 
ſes, tho' they be the firſt Helps of Enquiring into 
all Bodily Matters, cannot inform us the leaſt there- 
of. Even the Hearing itſelf, which ſeems other- 
wiſe to be in ſome meaſure adapred thereto, would 
yet be entirely unfit and uſeleſs to this Purpoſe, 
without the other Powers, of which we are now 
about to Treat. 

Our Gracious Creator, in order to multiply his 
Wonders upon us, and to render us compleatly 
Happy, bas been pleaſed to ſupply this Defect 
likewiſe, and to lodge in us a Power of repreſent- 
ing to the Underſtanding, even paſt, future, and 
all abſent Things. The firſt of theſe Faculties is 
named by the Philoſophers, the Memory; the laſt, 
the Imagination, | 

Whether it be now that theſe owe their Origin 
to certain Motions of the Spirits or Humours, or 
Membranes, produced by our external Senſes or 
Thoughts, and leaving behind them Traces and 
Footſteps in the Brain, which give our Souls an oc- 
caſion to think after ſuch a manner, as if the things 
repreſented to the Imagination or Memory, were 
really preſent : Or whether there be any other cauſe 
thereof; this is certainly true, that the endowing 
Mankind with ſuch a Power, does far exceed the 
very wiſeſt Diſcoveries. And in caſe we were not 
aſſured thereof by Experience, who could believe 
that it was poſſible for any Man to repreſent to 
himſelf things having no Exiſtence, as if they, were 
Exiſting ; Dead things as Living ; and thus to ren- 
der an Object as Preſent, which is either Abſent, 
or even not Exiſting ac all? 
| CON. 
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CONTEMPLATION XVI. 


Of the Humane Paſſions or Inclinations, 
and briefly of Procreation, 


— * 


Sr cr. I. The Paſſions and Inclina tions. 


A N, being thus bountifully furniſhed by the 
. Goodneſs of his Creator with all the above- 
mentioned Powers and Faculties, ſeemed to be pla- 
ced upon the higheſt degree of Happineſs. His in- 
telligent Soul, united after ſo wonderful a manner 
to his Body, exerts its Conceptions and Judgment 
upon all Matters that occur to it; his external Sen- 
fes impart to him the Knowledge of material Beings; 
his Imagination and Memory repreſent to him every 
thing that is abſent, either paſt or to come; his 
Heart and Arteries beat; his Bowels, and all his 
other Paits that are neceſſary to Life do, by the 
Power of his Creator, continually diſcharge their 
Functions, without giving him the leaſt trouble 
during the whole Courſe of his Life; the other 
Limbs and Members are obedient to his Will, 
enabling him to glority his Maker with Thankful- 
neſs, and to be ufefui to himſelf and his fellow 
Creatures. | 
Now this laſt might ſeem to be in ſome manner 
inconvenient to him, it being the only Motion 
that can occaſion Trouble or Weariveſ to him. 
But to the End, that he ſhould not faint nor be diſ- 
| couraged 
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couraged whilſt he is promoting his own Happi- 
neſs, or that of others who are dear to him; it 
has pleaſed the ſame Gracious GOD not only to 
enable all the Powers of Man to be concurring 
thereto, but, which is a greater and particular Be- 
nefit, to be concurring therein with Pleaſure; and 
accordingly, to endow him with various Inclinati- 
ons and Paſſions to ſtir him up to perform, with 
Zeal and Eagernefs, all that is neceſſary for him 
to do. 

Thus we find in ourſelves a Deſire or Long ing and 
Hope for that Good which we conſider as approach- 
ing to us; and Foy, when we have obtained it, and 
Love towards it, when we are poſſeſſed of it: And 
on the contrary, a Fear for approaching Evil; a 
Sorrow when it comes upon us ; and Hate againſt 
the Cauſes that make it keep the Poſſeſſion of us. 
Now, not to give a Liſt of their Names here ; Can 
any Man contrive or invent ſharper Spurs to induce 
him to ſeek after that which he eſteems good to 
himſelf, and thoſe that are dear to him, and to a- 
void all that he thinks Evil? And how ſtrongly a 
Man can be excited thereby, daily Experience 
teaches us; as well as the deplorable Examples of 
thoſe unhappy Men, who by a corrupt Judgment, 
embracing Good for Evil, and Evil for Good, make 
a wrong uſe of theſe ſo neceſſary Paſſions. 

Now to repeat our Queſtion again, Can theſe 
Incitements and Allurements be lodged in us by 
mere Chance, or any thing that has neither Know- 
ledge nor Underſtanding 9 Which, in order to 
render us more happy, do not only induce us to 
perform our Actions with ſo much Eagernels, but 
do likewiſe, upon many occaſions, and even 
without our Will, give the Inſtruments of cur Mo- 
tions more Life and Energy ; or, have not here all 
reaſonable Men juſt cauſe of Thankfulneſs for the 


Mercies of their Creator, who, conlidering us as 
the 
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the Maſter-piece of all his Works, would not ſuf- 
fer us to want thoſe Powers, whereby we are en- 
abled to promote the Welfare both of ourſelves and 


fellow Creatures, even with Pleaſure and Satis- 
faction. 


Sg cr. Il. The Difference of Paſſions and In- 


clinations. 


A nv if any one ſhould fanſy that this Queſtion 
ſuppofed too much, in order to demonſtrate, that 
the Wiſdom and Goodneſs of the Creator only, 
and no accidental or ignorant Cauſes have any 
Place in theſe Paſſions: Let him but reflect upon 
theſe two or three following things with us ; from 
whence the Government of GOD, and the Execu- 
tion of his wiſe Purpoſes, ſeem to ſhine out fo 
brightly, that even an Infidel, or any other that 
doubts of it, if he would but uſe his Reaſon, can- 
not with any Foundation, inſiſt upon a fuller Proof 
thereof. | | 

For were there no GOD that directed every 
thing according to his Providence ; how comes it 
to paſs that Men whoſe Bodies and all the Hu- 
mours thereof conſiſt of the ſame Matter do yet, 
in caſes where the Intereſt of Humane Society re- 
quires, differ ſo much from one another, in their 
Paſſions and Inclinations; inſomuch, that each of 
em do with Pleaſure embrace ſome particular Bu- 
ſineſs (wich a view to their own Eaſe and Advan- 
tage) in order to pleaſe and profit their Fellow 
Creatures? 

Now ſince no Man's Life is long enough, nor 
no Body's Opportunity or Power great enough to 
provide every thing for himſelf neceſſary to his 
Support and well Being ; can we not herein diſco- 
ver a Providential Direction, to render Men Aſ- 
ſiſting and Helpful to each other in their particu- 


lar 
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lar Wants, that each one, out of Choice and Incl;- 
nation, is driven on, even tho' his own Gain be 
chiefly in view, to concur, as far as in him lies, 
thereto ? Thus it happens in our Fancies to par- 
ticular Studies; one finds himfelf inclined to that 
of Divinity ; another to the Study of Laws and 
Cuſtoms; a third to Phyſick; a fourth to an 
Enquiry into the Nature and Works of GOD; 
others, to the reading of the Tranſactions and 
Revolutions that have happen'd to the World in 
former Ages, in order to apply that Knowledge ty 
the Prudent Conduct of Affairs in their own Time. 
Many again find themſelves inclined to quite other 
Sorts of Employments; ſuch as don't fo much 
care for a Speculative Life, take more pleaſure in 
Trades and Merchandizing, which likewiſe they 


make Choice of according to their different Palj- 


ſions and Humours. Others betake themſelves to 
the ſeveral Arts of Painting, Building, and to 
Manufactures, of which likewiſe the kinds are both 
Different and Numerous, 

Now can any one think, that it is the reſult of 
mere Chance, that Men, from all of whom, by 
reaſon of the Similicude of their Structure and Food, 
one ſhould ſeem to expect nothing but an Identity 
of Inclinations, do dilcharge their Affairs and Fun— 
crions ſo variouſly ? And as ſtrange as this may ap- 
pear to every one at the firſt view, yet does not 
Experience teach us, that *cis of abſolute neceſſity 
to all Mankind that it ſhould be thus? And in cafe 
all of them were inclined to the fame thing, for in- 
ſtance, if every Scholar ſhould apply himſelf to the 
ſame Studies, every Merchant deal in the ſame 
Wares, every Arcifcer in the ſame Handicrafr, 
there would not only be a Failure, but likewiſe an 
entice Deprivation of the Eaſe and Convenience of 
the whole World. 


Now 
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Now can we not ſee in all this, the Directi- 
on of a Supreme Governour plainly ſhining forth, 
who, to convince all Men of his Goodneſs and 
Mercy, cauſes them to live for the Benefit of 
each other, and what we cannot do for ourſelves, 
adminiſters by others to us; and has implanted 
ſuch differing lnclinations in Humane Creatures, 
notwithſtanding the little Difference there is in 
their Production, Structure and Preſervation ; to 
the end that we may more clearly perceive his 
Wonder- working Hand, and that we ſhould not 
aſcribe theſe ſo neceſſary Faculties of the Mind 


to meer Chance, or to the Ignorant Laws of 
Nature? 


Sgr. III. The Agreement of the Inclinations 
and Paſſions. | 


AGainsrT all this, a miſerable Philoſopher 
that apprehends nothing more than to be forced to 
acknowledge a Supreme Director of all Things, 
and conſequently to meet with an undoubted Pu- 
niſnment for his Blaſphemy and Atheiſtical Beha- 
viour, would endeavour to obje& this Subrerfuge 
and Evaſion, namely, that we are taught by Ex- 
perience, that ſuch a great Difference of Paſſions 
are innate, and brought into the World with all 
Men; and therefore, that they only flow from the 
particular Contexture of Bodies, &c. 

But to convince theſe Perſons that this, and 
every thing beſides, is rather the effect of a wife Di- 
rection, than of mere Chance or the ignorant Laws 
of Nature; let them go a little farther wich us, 
and ask themſelves the following Queſtion; In 
caſe this variety of Paſſions does proceed only from 
the Structure of Men, how comes it, that the con- 
trary has place where the diverſity of Inclinations 

Vol, I. Y would 
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would be hurtful to the Publick ? Why have all 
Men' living one and the ſame Deſire to eat their 
Food with Pleaſure 2 Why are all Men, and even 
all other Living Creatures, hurried on with the 
ſame, and ſometimes, ungovernable Paſſions, to Ge- 
neration or Procreation ? And laſtly; Why have 
they the ſame Love to their Children? 

Certainly no Body will deny that unleſs theſe 
Paſſions were found to be alike in all Men, and in 
caſe there were room here for ſo great a Diſagree- 
ment as in the others; or, to carry on the ſame 
Compariſon, if the Defire towards Food were on- 
ly found in a few Perſons, Food itſelf would be no 
otherwiſe uſed by many, than as a Medicine a- 
gainſt that Death which was to be the Conſe- 
quence of an unſatisfied Hunger. Now, with how 
much Averſion and Loathing this happens in many, 
even where the Diſtemper renders it moſt neceſſa- 
ry, is ſufficiently known, and from thence as eaſily 
infer'd, that many People, abſtaining too long 
from the uſe of Food, loſe the Powers and Facul- 
ties of Digeſtion. If likewiſe there were as few 
inclinable to Generation, as we fee there are 
who chooſe the ſame way of Living and Employ- 
ments, mult ic not be confeſſed that the World 
would be ſoon Naked and Diſpeopled ? Again, if 
the Love of Parents to their Children were ſo un- 
common, as the Inclination of Men to one and the 
fime Trade or Calling, how many poor Crea- 
tures juſt born, would for want of Neceſlaries, 
meet the End of their Lives almoſt as ſoon as the 
Beginning? | 

And, to conclude the whole with one word, Let 
an obdurace Atheiſt put this Queſtion to himſelf, 
and Anſwer if he can: Whether he does nor 
therein diſcover the Wiſdom of a Great Director? 
And whether he can, with an entire Conviction, 
and 
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and without being contradicted by his own Con- 
ſcience, affirm, that it appears to him to be merely 
accidental, that there is found a variety of Inclina- 
tions in Men, where ſuch a variety is uſeful to 
Mankind; and on the contrary, that the Inclina- 
tions and Paſſions are there only uniform where 
ſuch a Uniformity is neceſſary; and where a Diſa- 
greement would Diſpeople and Deſolate the whole 
Earth? At leaſt, let him tell us, whether, if he 
were to have regulated theſe things for the good of 
the World, and with the utmoſt Prudence, he could 
have fallen upon a better Method? 


SEC. IV. The Love of our Country. 


W a a T neceſſity can be deduced from any na- 
tural and ignorant Cauſe, from whence it ſhould 
follow, that all Men feel ſuch an over-ruling Incli- 
nation towards the Country in which they are 
born? And how is it poſſible, that the cold, barren, 
Northern Parts of the World, where beſides, a great 
Part of the Winter is nothing but a diſmal Dark- 
neſs, ſhould not yet be Diſpeopled of their Inha- 
bitants; or, that they ſhould not yet have betaken 
themſelves co the fine Southern Countries, where 
the Air is milder, and all the Neceſſaries and Re- 
freſhments of Life more plentiful, long before now; 
and, which is more, that many Men after having 
taſted the Pleaſure of the latter, ſhould yet freely 
return to the former: I ſay, how can this be accoun- 
red for, without reſolving it into the Will of the 
Great Director, that Men ſhould likewiſe inhabir 
even ſuch Parts of che Globe ? 
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SECT. V. The Contempt of Dangers. 


Ir this be not ſufficient to convince our Atheiſt, 
let him conſider in the laſt Place, whether he can, 
upon his Principles, account for chat dreadiul Thirſt 
after Honour and Glory, which all Ages have be- 
held wich Amazement, in the Actions of their He- 
roes; and which hurries Men on, and makes them 
run headlong inio the greateſt Dangers, yea, even 
Death vielf, to which Humane Nature has the 


greatell Averſion. 


Not to mention thoſe whom their Wants oblige 
to follow the War, can any one reflect, without 
wondering, that Great Men and illuſtrious Perſons 
(who are otherwiſe in a Condition ro enjoy all the 
Pleaſute of the World in Plenty, and at leaſt, to die 
an eaſie Death in a good old Age) ſhould yet ex- 
pole themſelves with ſo much Zeal and Bravery to 
the innumerable Dangers of War, where they dai- 
ly, and by a terrible Experience, find that Lot to 
fall to others, which to Morrow, or perhaps foon- 


er, may be theirs ; allo of being flain, or at leaſt 


render'd miſerable all the reſt of their Lives, by 
their Wounds and Loſs of their Limbs ? 
It now ic ſhould be anſwer'd that the Generous 
T hirſt after Honour ſubdues and ſtifles all the con- 
aut Motions in their Souls, yet even this proves 
a Supreme Direction, which, by fixing theſe Noble 
Sentiments in fuch great Subjects, brings about its 
own wiſe Ends and Purpoſes. But foraſmuch as 
this Paſlion, how ſtrongly. ſoever it affects thoſe 
brave Heroes, is in itlelf entirely inept thereto 
(ior no Body can flatter himſelf that all theſe Efforts 
to get Honuur ſhall inſure him againſt a Cannon- 
Bullet, or any other fatal Wounds ;) and as much 
as they vaiue the Praiſe of Courage and Bravery, 
yer Dying is Dying, and conſequently a thing to 
be 
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be feared in itſelf; and certainly as high as the 
Glory of Arms may be extolled, after Death, they 
can reap no Pleaſure from it, the rather ſince they 
can not be ignorant that the Honour which Men 
get by dying in che Field ſeldom accompanies any 
but ſuch as have been great Generals; whilſt others 
who have not attain'd to fo high a Degree, altho' 
Brave and Valiant in their Lives, are involv'd in 
an utter oblivion as ſoon as dead, their Name and 
Fame being bury'd in the ſame Grave with their 
Bodies, whilſt none but their Friends or their deſo— 
late Widows and Orphans lament their ſudden and 
immature End. 

But notwithilanding all this. we ſee manv, and I 
ſuch as have but a ſmall ſhare in the acquir'd 119- 4 
nour of a Victory, in caſe they fall and dye in the 4 
fame, and who might otherwiſe have ſpent their 
Lives with Eaſe and Pleaſure, abandon themſelves 
to the Perils of War. 


Now, to aſcribe the Cauſe of ſuch a noble Cou— 75 
rage and Bravery to meer Chance, is a very un- * 
grateful and unworthy Treatment of thoſe great | 
Men, whoſe Wiſdom has not given the World lets 1 
matter of Admiration, than their Courage. 9 

To deduce it from ſtronger Paſſions, is likewiſe 1 
not poſſible, as we have already ſhown, becauſe fol 
the fear of Death, provided that they may live F 
withour Shame or Miſery, is the ſtrongeſt of iN 
Paſſions in all Men whatſoever. What Reaſon '* 


then can be thought of for all this, ſave only the 
Supreme Will of the great Director of all things? 
who has infuſed into the Souls of ſome Men, 
whom his Providence has marked out for great E- 
vents, the right Principles of a true Generoſity and 
Courage ; letting them fee that he has choſe them 
out of an infinite number of other Perſons, and laid 
this Obligation upon "_ of oppoling Tyranny 


3 and 
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and abſolute Power, and of reſtoring to their own 
Country, and to their Friends and Allies, thoſe 
deareſt Bleſſings of Religion and Liberty, even at 
the hazard of their own Lives. And who again 
has made others, tho' they propoſed to themſelves 
no other End than the gratifying their own Incli- 
nations, or at leaſt, acquiring Riches and Glory, 
like many of the Heathens, to deſpiſe Death and 
Danger in a moſt unconceivable manner ; where- 
by he has compelled them, tho' inſenſible thereof, 
to be ſubſervient to his Providence and Adorable 
Purpoſes. | 


SFr. VI. Convictions from the aforegoing 
Obſervations. 


L x Tr him that has hitherto doubted of God's 
Government, ſeriouſly reflect upon this Great 
Wonder, and ſee whether he can deduce that which 
he finds true by Experience, of the Courſe of theſe 
Paſſions and Inclinations in Mankind, from an ac- 
ciderital Concurrence of Nerves or Fibres, or Hu- 
mours of the Body; or from any Laws of a ſtupid 
Nature, unable to propoſe to itſelf the leaſt De- 
ſign in all its Works; And then tell us how it can 
come to paſs, that upon ſuch Principles, theſe Fun- 
ctions ſo neceſſary and uſeful to humane Kind, and 
at the ſame time ſo wonderful too, can be fo con- 
ſtantly diſcharged ; and that in all Ages the ſame 
Steadineſs and Uniformity has appeared therein, 
which can never be applied or attributed tq meer 
Chance ? | 


SE C Te 
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SFr. VII. The Deſire of Procreat ion. 


CAN any Body avoid ſeeing from all that has 
been ſaid, that the Inclinations inherent in Mens 
Minds, as corrupt as they be, and applied often 
to wrong Objects, owe their Origin to ſomething 
more than Humane Wiſdom ? Which, having 
thought fit to render them ſubſervient to his great 
Purpoſes, cauſes them to prevail over all Obſtru- 
Rions ; to which end, he has vouchſafed to qua- 
lifie the moſt Bitter Things, which in their own 
Nature can produce nothing but Averſion and 
Terror, wich the moſt defirable Charms, and to 
render them, as I may ſay, Palatable, with an 
agreeable Sauce to incline our Paſſions thereto, not- 
withſtanding all the aforeſaid Impediments ; and 
ro the end, that we may put this paſt all doubr, 
let the Atheiſt, beſides what we have juſt now 
ſaid, about the Contempt of Dangers ; let him, I 
ſay, turn his Eyes with us upon that Inclination 
which Men feel in themſelves cowards Procre- 
ation, 

Now if it were not the Will of the great Dire- 
ctor of all Things, that the Race of Men, which 
would otherwiſe end in each Individual, and be 
quite extinct with the Lite of one Man only, ſhouid 


be ſupported in their Poſterity; How happens it 


that all Living Creatures are hurried thereto with 
a Paſſion exceeding all others ? But to proceed far- 
ther, How is it conceivable, when in the bearing 
and bringing forth of Children, Women do not 
only undergo ſo much Trouble and Pain, but fre- 
quently viſible Danger of Death, that there ſhould 
be one only to be found, that would venture the 
ſame a ſecond time afrer once having made the 
terrible Experiment? I ſay, how comes all this 


to pals, if it had not pleaſed the great Creator to 
| 14 confirm 
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confirm the Words which he ſpoke in the beginning 
of the World, Ger. i. 28. Be 7 ins and multiply, 
and repleniſh the Earth. And thus to ſupport the Truth 
of them by a never-failing Experience. In vain do 
we ſeek for other Reaſons thereof, nor can any 
thing ſeem more unreaſonable than to aſcribe this 
to Chance or Ignorant Cauſes, eſpecially if we 
weigh the following Circumſtances : Can any one 
imagin, that it is without Deſign, that there ſhould 
be made juſt two ſorts of Perſons in every thing a- 
like to each other, and different only in thoſe Parts 
that are required for Generation ; and that, beſides 
theſe two, we know well enough, that there was 
never any third ? 


Sn cr. VIII. Why we have not treated more fully and 
minutely upon the Buſineſs of Generation. 


Wu or vx reads this will perhaps thing it 
ſtrange that we have not ſpoken more largely con- 
cerning the Affair of Procreation, ſince the Pro- 
vidence, Wiſdom and Power of the great Creator 
ſhines forth ſo irreſiſtibly and glaringly in that 
whole Matter. But they may be pleaſed to know, 
that the ſame Reaſons that made us keep ſilence, or 
ſpeak ſparingly upon many other of the foregoing 
Subjeds, ſuch as the manner after which the Sepa- 
ration of the Humours is made, the Tumifaction or 
ſwelling of che Muſcles, the Uſes of the external 
Senſes, the Limits of the ſo called Senſorium Com- 
mune, and many more, have induced us likewiſe to 
obſerve the ſame Caution here; wiz. becauſe the 
Truth has not yet been confirmed by Experiments 
in ſo ſure a manner, but that there ſtill remain 
a great Variety and Difference in Opinions among 
the moſt leamed Men concerning them, 


8 r, 
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Sect. IX. The Principles or Stamina of Living 
Creatures. 


WHeEeTHeR it be then, that the firſt Principle, 
or Stamen, of Men are to be ſought for among the 
Animalcula, or among other Particles without Lite 
indeed, but put into Motion (for thus differently 
are they defined by ſome of the moſt famous En- 

uirers into Nature) which, by the help of Micro- 
copes are diſcover'd in Semine Maſculino, of all 
Creatures that have been hicherto examined: Whe- 
ther it be to be found in the Eggs of the Females, 
as ochers pretend ; or laſtly, whether it be that the 
Coition of both the Sexes is neceſſarily required to 
the Formation of this Stamen; all which we do not 
pretend to determine here: This is however ſure 
enough, and after ſo many Enquiries, is received 
by all the Modern Philoſophers, that all Living 
Creatures whatever proceed from a Stamen or Prin- 
ciple, in which the Limbs and Members of the Bo- 
dy are folded and wound up as it were in a Ball of 
Thread; which, by the Operation of Adventitious 
Matter and Humeurs, are fill'd up and unfolded, till 
the Structure of all the Parts have the Magnitude 
of a full-grown Body. In order to be convinced 
thereof, the Reader may conſult the Obſervations 
of the great Harvey, both upon Men and Beaſts, 
both the Viviparous, or ſuch as bring forth their 
Young alive, and the Oviparous, or thoſe that lay 
Eggs; in his Book de Generatione Animalium, And 


after him the accurate Malpigbi, in the Experiments 


he makes upon the Hatching of an Egg, and the 

Formation of a Chicken in the Egg. | 
Thus we find the firſt of choſe ſpeaking of it in 
his 15:5 Exercitation; That the Stamen, to the beſt 
of his Knowledge, before he bad obſerved it, was ac- 
counted by no Body to be the fir# Origin of the Chicken. 
, | And 


roll'd up. See Malpigbi de Bombyce, 
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And Malpighi ſpeaks of it in the following manner : 
Wherefore it muſt be owned that the Stamen of a Chicken 
it already in the Egg before the Hatching : and therefore 
muſt have proceeded from a Higher Cauſe after the ſame 
manner, as in the Eggs of Plants, Thus he makes an 
entire Analogy between the Stamina of Living Cra- 
tures and the Seeds of Plants: In which laſt he is 
likewiſe wont, for the ſame Reaſon, ro mention 
ſome Parts by the Name of the Uterus, Placenta, and 
the like, which are only proper to Living Crea- 
tures, 

It ſhall ſuffice here, to have quoted thoſe, two 
great Men for the Confirmation of the Truth of 
what has been before-mention'd, ſince they ſeem to 
have been the firſt Diſcoverers thereof: And ſince 
all the Great Naturaliſts of this Age have been con- 
vinced thereby, and by their own furcher Experi- 
ments, that the Beginning of all Creatures conſiſts 
in a Stamen, as may be ſhewn in numberleſs Places 
of their Writings, which thoſe that pleaſe may have 
recourſe to. 

1 would have been ſomething more particular 
upon this Subject here, which ſeems to be the pro- 


per Place for handling it: But foraſmuch as the en- 


creaſe and growth of Animals from theſe little 
Stamina, may receive a great Light from thoſe of 
Plants, which may be found in every Seed; I chuſe 
rather to refer my Reader to Contemplat ion XXIII. 
where I expreſly treat of that Subject; or rather 
to the Obſervations upon Plants, of thoſe famous 
Philoſophers Meſſieurs Grew and Malpighi, where 
he may find Experiments enough, to ſhew that a 
Plant is produced from a Stamen, and a living Crea- 
ture from a like Stamen ; or, to ſpeak in their uſual 
Language, is unfolded, as we ſee ia a Silk-worm, 
where the Butterfly comes out of the Aurelia, in 
which all the Parts of the Butterfly are involved or 


And 
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And ſince we have already an Experimental Cer- 
tainty, that a Male and Female Creature are ne- 
ceſſary toward the Procreation of another of the 
like Species; I leave it to thoſe that have the Op- 
portunity of carrying their Enquiries farther, what 
is performed by each of 'em in particular, towards 
Generation; as likewiſe, whether in the Egg of a 
Female, the ſolid Parts of the Stamen of the future 
Creature are to be found ; and whether it be im- 
pregnated and vivified by the Semen Maſculinum, 
and brought into Motion agreeable co the Laws of 
the Seminal Matter. 

This ſeems to have acquired ſome degree of Pro- 
bability ; foraſmuch as we know that the Body of 
a Man does not only conſiſt of Solid and Fluid 
Parts, but is likewiſe endowed with certain Laws, 
purſuant to which all the Parts are moved; fo that 
thereby the ſame Bread, which at firſt according 
to the Laws to which 'cwas Subject in the Plant, 
was Wheat or Rye, being afterwards eaten by a 
Pullet, does, according to other Laws, become Pul- 
lets Fleſh, and finally this Pullet being again Con- 
verted into Humane Food, becomes rhe Fleſh of a 
Man: and ſo in other Caſes. 

This might cauſe ſome Suſpicions, whether that 
which is diſcover'd by the help of a Microſcope 
in Semine Maſculino (which the 2ccurate Verbejen, 
Part II. p. 69. aſſerts to be Particles put in Motion, 
and not the Stamina of Living Creatures) may not 
be that Matter, which, according to the Laws that 
the great Creator of all Things has produced in 
every particular Man and Beaſt, being put into 
Motion (and like Fire that kindles other Matters, 


or Yeaſt that ferments other Liquors, and moves 


them according to its own Laws) does propagate 
and maintain the Laws of the required Motions in 
other Subſtances; Whereupon the Obſervation of 
Mr. Hartſoker, as related by the {aid Verbeyen, are 
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very remarkable; it appearing thereby, that this 
mov'd Matter in Semine Maſculino, does preſerve its 
Motion ſome Hours in the Cold, but in the Heat 
it ſoon diſappears. This ſeems better to agree with 
Particles that evaporate wich Warmth, than with 
Animalculz, which uſually ſtand in need of it, and 
are firſt produced by Warmth ; at leaſt, it we ſup- 
pole theſe Particles to be diveſted of Animal Liſe, 
and to be only Matter put into Motion, this abſurd 
Conſequence may be prevented, namely, that in 
the Semine Maſculins of every Creature, there muſt 
be a Thouſand loſt for one that comes to good. 

Experience does likewiſe ſeem to confirm the ſail 
Hy potheſis (that from the Female proceeds the 
Matter, and from the Male the Particles that pro- 
pagate the Laws of Motion therein) foraſmuch as 
a Mule is produced from the Coicion of a Horſe 
and an Aſs; and ſo in other Mixtures of different 
Species. The above-mention'd Mr. Verbeyen, p. 71. 
may be conſulted hereupon. But this may ſuffice 
tor Probabilities, ſince, as far as I know, no Body 
has yet been able to give us an entire Deciſion of 
this Matter. 


SECT. X. Convidions from the foregoing Obſer- 


Vations. 


ON Lx foraſmuch as it is now found to be expe- 
rimentally true in almoſt all kinds of Plants and 
Living Creatures, that have been enquired into, 
that the former have their Origin in a Seed, and 
the latter in Stamina; but none from meer acci- 
dental Cauſes, as Corruption and the like, I can» 
not upon this occaſion forbear entreating the un- 
happy Atheiſt, it any Convictions will yet ſatisfy 
him, that he would be pleaſed ſeriouſly to re- 
flect on all theſe things by himſelf, and then pro- 
nounce, whether mere Chance, or other Caulcs ig- 

nNorant 
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norant of what they did, when they thus acted, 
could produce all theſe Stamina of Men (not to 
mention here the Seeds of Plants and Eggs of 
other Creatures) with ſo much Art and in ſo great 
a Number; and could inſert and fold up all the 
Limbs and Joints of ſuch a wonderful Machine, 
as is the Humane Body, in ſo nice and accurate 
a manner, that the ſame ſhould be fill'd up and 
nouriſhed by Juices, or (to uſe the common Tech- 
nical Word) having expanded or unfolded it, would 
bring this Body into ſuch a Diſpoſition and Stu- 
cture as is neceſſary for ſo many great Purpoſes 
fer which it is formed. 

The Atheiſt cannot be ignorant how many 
Learned Men have openly acknowledged in their 
Writings, the Almighty Power of the great Crea- 
tor, upon enquiring into theſe his wonderful Works 
and Productions of Men, Beaſts and Plants from 
ſuch ſeeming inconfiderable and contemptible Sa- 
mina. Now then one of theſe two things muſt be 
true; either that it is aA certain and undeniable 
Demonſtration ofa Go p; or that ſo many famous 
Men, are utterly ignorant wherein the Strength of 
ſuch a Proof confiſts, and are therefore to be ac- 
counted compleat Viſionaries, if not mere Fools. 
This laſt muſt be aſſerted by the Atheiſt concern- 
ing molt of the famous Undertakings of the late 
Age, or elſe he mult abondon his unhappy Prin- 
ciples : Let him therefore conſider with himſelf, 
for what he himſelf muſt paſs, with all Rational 
and Equitable Perſons. 


SECT. XI. Several Difficulties removed. 


No w that a Stamen, which perhaps at firſt con- 
tained nothing more than the Quantity of a little 
Grain of Sand, and perhaps leſs, can be unfolded 
or expanded to the Magnitude of a Humane Body 


of 
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of Six- Foot long, a Mathematician will freely, and 
even an Atheiſt himſelf, if he underſtands any 
Thing of the Mathematicks, muſt confeſs. But 
foraſmuch as others, and even ſome well-meaning 
Chriſtians, cannot eaſily conceive this great Ex- 
panſion of ſuch a ſmall Stamen, and may therefore 
think it impoſſible, it ſeems proper and uſeful too, 
to remove this Difhculty, by ſhewing the poſſibility 
thereof. 
Let it therefore be ſuppoſed ; 


I. That the Divine Power can divide a deter- 
minate Quantity of Matter (for inſtance, a little 
Grain of Sand, or any Thing leſs) into ſo many 
Parts, and more than any Man can expreſs by a de- 
finite Number. No Body can deny this; and even 
an Atheiſt muſt acknowledge, that in reſpect to 
this Grain of Sand, ſuch a Diviſion or Separation 
of Parts does neither include a Contradiction, nor 
any Impoſſibility in itſelf. 

IT. That a Foot being divided into ten Parts, 
each of thoſe Parts may contain a Hundred Grains 
of Sand; which many other do admit with us. 

III. That the Body of a Man which is Six Foot 
high, may be ſuppoled to contain in it Six Cubical 
Feet; which, allowing for the Cavities therein, 
may be a pretty juſt Calculation. 

IV. Now fince 100 Sands do compoſe the tenth 
Part of a Foot in length, which we will here call 
an Inch, and there are ten ſuch Inches in a Foot, 
a Thouſand Sands will go to the length of one 
Foot; and conſequently (ſuppoſing for conveni- 
ence-ſake, the Sands to be ſo many little Cubes 
1,9090,9090,000 or (ro expreſs this Number with 
more Brevity, or the Unite with nine Cyphers) 107 
Sinds do compoſe one Cubical Foot, which being 
multiplied by Six, makes the whole number of 
Sands, chat may be contained in a Humane Body 


of 
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of Six Foot in length, amount to 6,000,000,000, 
or 60?; from whence ir appears, that in caſe ſuch 
a Stamen, no bigger than a ſmall Grain of Sand, 
were divided into 6,009,000,000, of Parts, one 
Particle of the ſaid Sand might be placed in each 
{pace of a Sand in that Body. 

V. Now to proceed further, ſince it appears from 
the XXVI. Contemplation, S$. 16. of Mr. Leuwenhoek, 
that = of the length of a Sand, is the utmoſt that 
can be diſtinguiſhed by a Microſcope ; to the end, 
that we may not take any Quantity that may be 
juſtly ſuſpected of not being diſtinctly viſible ; let 
us take the 7-5 of this length; fo then g of a 
Sand's length is incapable of being diſtinctly views 
ed by any Microſcope. Since then there go 10 of. 
ſuch Particles into the Compoſition of one Sand, 
there will be 6927 of ſuch little Cubical Spaces in 
a Humane Body of Six Foot in length; but by rea- 
ſon of their Smallneſs, they will be undiiſtinguiſh- 
able, even with the beſt Microſcopes. 


Now if we ſuppoſe that in each of theſe ſmall 


Spaces, there be a Million of Parts in one Sand, 
there will go to the Compoſition oi the afore-men- 
tion'd Body 60** of the like Particles of Sand. 


VI. Now in caſe the Stamen of a Man, which 


we have ſuppoſed to be as big as a ſingle Grain of 
Sand, were divided into ſo many, or into 60** 
Parts; its Parts may be fo diſpoſed and expanded, 
that in each ſmall Space of a Humane Body of Six 
Foot in length (which Parts, by reaſon of their 
Smallneſs, have not yet been able to be diſtin- 
guiſhed by the fineſt Microſcope) there may be 
contained a Million of ſuch Particles of Sand. And 
ſince the Interſtices between the Particles of the 
Stamen are yet ſo much ſmaller than the aforeſaid 
lictie Spaces, they will be yet leſs viſible thro' a 
Microſcope, and conſequently almoſt inviſible to 
the naked Eye; cercainly in no manner diſtinguiſh- 
able. VII. And 


© Aa- ̃ — — a 3 


348 The Religious Philoſopher. 


VII. And thus it appears to be poſſible, that ſuch 
a ſmall Stamen, no bigger than a Sand, may be ex- 
panded and brought to the Analogous Compoſition 
of a Humane Body of Six Foot long ; which Body, 
in its whole Matter, did not contain more than the 
quantity of this ſingle Sand, yet in ſuch a manner, 
that there was not one viſible Place therein ſo ſmall, 
in which there were not contained more than a 
Million of Particles of this little Stamen: Between 
all which Particles, there were till remaining ſo 
many Interſtices or Vacuities, that this Body, which, 
by reaſon of its Lightneſs, might be deemed little 
more than a Shadow, can be ſo filled with flowing 


and adventitious Parts fixing themſelves in theſe 


Interſtices, and Cloathing as it were the Parts of 
this Stamen, that it at laſt attains to the Weight and 
Size of a Common Body of a full grown Man. 

VIII. And to the end, that no one may be ſur- 
priſed at theſe minute Diviſions of the quantity of 
a Grain of Sand, he will find in Profeſſor Keil's In- 
troduct ion, p. 55. ſomething that may appear much 
more wonderful to him, of which however, the 
Poſſibility is there demonſtrated ; viz. How not on- 
ly a Body of Six Foot in length, but even that im- 
menſurable Space, containing in its Circumference 
the Starry Heavens ; or even a much larger, it you 
pleaſe, may be filled and obſcured by the Duſt of 
one ſingle Grain of Sand, after ſuch a manner, that 
not ſo much as a Ray of Light, tho' never fo fine, 
ſhall be able to paſs between the Parts of that Sand: 
Imagine then how far this ſurpaſſes all that we 
have ſuppoſed to happen in a Humane Body. 

IX. To prove this by a like Experiment, we 
ſhall ſhow in our ConTtemPLATION upon 
Light, that a Particle of the Tallow of a Candle, 
not exceeding the quantity of a ſingle Grain of Sand, 
is really and actually divided into many more than 
the aforeſaid 60*? Parts. 


To 
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To demonſtrate this very briefly here, you will 
find in the juſt now mention'd Contemplation, that 
a Cubical Inch of Candle-Tallow, does emit or 
yield the Number of 269617040** Parts of Light, 
Now, according to Numb. IV. here above, there 
are looo, oo Sands in the quantity of ſuch a Cu- 
bical Inch, and conſ<quently there proceed from a 
Particle of Tallow, of che bignels of one Sand, 
269617040** Parts of Light. 

And according lo Numb. VI. the Stamen that 
was likewiſe of the ſize of a Sand, was ſuppoſed 
to be divided into 60 Parts. 

By which number of the like Particles, which 
proceed from the quantity of a Sand, or are divi- 
ded into 269617040** Parts, there will proceed 
44936173 with a liccle Fraction. From whence ic 
appears, that each little Particle of this Stamen, 
how ſmall ſoever it may be (to take a round num- 
ber) may be (till divided into 44, and very near 45 
Millions of Parts; before each of them arrive to 
the Smallneſs of one of the Particles of Light, that 
continually flows from a Burning-Candle. 

Now that theſe exceeding ſmall Particles are not 
unneceſſary, on account of their Smallneſs, but are 
made uſe of to great Purpoſgs in the Univerſe, 
ſhall be hereafrer Demonſtrated in our 25th Con- 
templation ; as it is maniteſt from thoſe of Fire, 
which are found every where in the viſible World, 
and are made uſe of by the great Governour there- 
of, for ſuch wonderful as well as terrible Ends, 

And thus will it appear plain enough, as I think, 
that in ſuch Expanſion and Diviſion of this Stamen, 
we do not come near to that minuteneſs, into 
which we ſee experimentally that other Bodies in 
the World may be divided. 
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SECT. XII. Convictions from the foregoing Obſer- 


Vations, 


Wr do not here pretend to determine the man- 
ner that Go has been pleaſed to make uſe of in 
the Expanſion of his Created Stamina; we muſt 
leave that to his infinite Wiſdom, whoſe Ways, 
herein eſpecially, are inſcrutable, or paſt finding 
out ; nor have we had any other view in what we 
have ſaid concerning it in the foregoing Section, 
than to convince the Atheiſts, that they had a Ma- 
ker, and to ſet Things in a ſomewhat clearer Light 
before the Eyes of ſuch Chriſtians thar are not juſt 
accuſtom'd to compute theſe Matters after the man- 
ner of Mathematical Propoſitions ; and therefore 
might find ſome Difficulty in expanding ſuch a Small 
Stamen to the ſimilar State of a full grown Body. 

Let then an unhappy Philoſopher, who will not 
yer confeſs an All-ruling Gov, from what has 
been ſaid before; Let him, I fay, retire to ſome 
ſolitary Place, and ſeriouſly contemplace his own 
Body, and then judge, whether it could poſſibly 
come to paſs without a wiſe Direction, that from 
ſo ſmall and tender a Stamen, expanded, filled, or 
{ſtuffed out and cloathed with other Matter, a Body 
ſo wonderiully formed and adapted to fo many 
Uſes in all the Limbs and Parts, has been produced. 
What is there in a Watch, and in the adjuſting of 
all its Wheels, Springs, &c. that can be compared 
to the wonderful Formation of a Humane Body? 
And yer, was ever any Man ſo Senſeleſs, or, to 
ſpeak in ſofter Terms, fo deplorably Unhappy, that 
he ſhould dare to maintain, in the preſence of un- 
derſtanding Perſons, that the Watch which he car- 
ries in his Pocket was framed in that manner, with- 
out any Wiſdom or Delign ? 


— 


en. 
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Se cr. XIII. Tranſition to a Demonſtration againſt 


Chance, 


Bur as little as we know touching the manner 
of the Production of Humane kind; yet in what 
we daily ſee thereof (tho' ſcarce obſerved by any) 
there is a very remarkable and ſtrong Proof of a 
Divine Providence, adapting all Things to its wiſe 
e and a plain Demonſtration, that the 

orld is by no means governed by Chance. 

Before I propoſe it, I find myſelf obliged to ac- 
quaint my Reader, that the Diſcovery thereof is 
owing to the Ingenuity of Dr. Arbuthnot, a famous 
Mathematician, Member of the Royal Society, and 
Phyſician in Ordinary to the late, Queen of Eng- 
land, who has been ſo kind as to tranſmit it to me 
thro' the Hands of Mr. Burnet, the worthy Son of 
the late Biſhop of Salisbury, ſo famous and ſo well 
known to the Learned World; the which Mr. 
Burnet is likewiſe himſelf a great Mathematician, 
and Fellow of the ſaid Society, and has allowed 
me the Honour co adorn this Treatiſe therewith, 
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SECT. XIV. A Table of the Number of Males and 
Females Chriſten'd yearly in London in 82 Years. 


| Ann. | Males. Females. } Ann, ; Males. Females. 
1629 3218 468 1 1670 6278 7214 
30 | 4858 | 4457 72 | 6449 | 5719 | 
31 4422 4102 72 6443 6061 
2 | 4994 4590 73 6073 6120 
33 | 5153 | 4339 746 | 6113 | 382 
34 5035 | 4820 75 | 6058 5738 
35 | 5106 4928 76 6552 | 5717 
| 36 | 4917 4605 77 | 6423 5847 | 
37 | 4703 | 4457 78 | 6568 | 6203 *' 
1 33] 5359 | 4952 79 | 6247 | 6033 
| 39 | 53% | 4784 80 | 6548 6041 
40 5518 5332 81 6822 6299 | 
41 5470 5200 82 6909 6533 
| 42 | $5460 [4910 83 | 7577 | 6744 | 
| 43 | 4753 | 4617 84 | 7575 | 7158 
44 | 4107 | 3997 8s | 74%4 | 7127 
45 4047 3319 85 | 7575 7245 | 
45 | 3768 3395 87 7737 7rig.. | 
47 | 3796 | 3536 88 7487 7101 
| 48 353 3181 89 7604 | 7167 
| 49 | 3079 | 2746 go | 7509 | 7302 
50 2399 2722 91 7662 7392 
51 3231 2840 92 7602 | 7316 
52 | 3220 2908 93 7676 7433 
53 | 3196 | 2959 94 | 6955 | 6647 
54 | 3441 3179 95 7263 67t 3 
5s | 3655 | 3349 9s | 7532 7229 
56 | 3668 | 3392 97 8062 7767 
«57 | 3395 3289 98 $426 7626 
53 | 3157 | 3018 99 | 791r | 7452 
59 | 3209 2781 1700 7578 7061 
60 3724 3247 I 8102 7514 
67 4748 4107 | 2 8031 7656 
62 | F215 4303 3 7765 7683 
62 5410 4881 4 6113 5738 
64 6041 5681 5 8366 7779 
65 | 5114 4358 6 7952 7417 
66 | 4678 4319 7 379 7687 
| 67 J 5616s 5322 9 8239 7623 
SY | 6073 5560 8 7840 | 7380 
69 3. 6506 1 F829 . ro | 7649 7288 


In 
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In this Table it is remarkable : 

I. That at London, in theſe 82 following Years, 
the number of Males has exceeded that of Females 
every Year. | 

II. That the Difference thereof has always lain be- 
tween 2 Terms, nor far from one another. So thar, 

III. There were always more Males born than 
the half Children amounted to in one Year. And, 

IV. That the Number of the Males never exceed- 
ed that of the Females ſo far, that almoſt all the 
Children ſhould be Males. 


Szcr. XV. A Judgment upon the ſaid Table, 


N o w, foraſmuch as by Sea and Land-Fights, by 
other . dangerous Occafions, and eſpecially by a 
more irregular way of Life among the Men, a much 
greater number of them do daily Periſh than of the 
Women, by ſuch Diſtempers as are peculiar to them 
can it be thought that it happens without a parcicu- 
lar Direction of Providence, that there are con- 
ſtantly more Men born than Women ? 

And (which is wonderful) that there are juſt fo 
many more, that there {till remains for every o- 
man a Man of her cwa Age, in her own Country, 
and of equal Condition to her; This is confirmed 
by a perpetual Experience, to the Satisfaction of 
every one that makes uſe of his Reaſon. | 


From whence Dr. Arbuthnot obſerves, it ſeems a 


plain Conſequence, that Poligamy, or the marrying 
of more Wives than one, is as oppoſite to Nature, 
to the Government of the World, and the common 
Intereſt of Mankind, as it is contrary to the parti- 
lac Laws of every Country ; becauſe if ons Man 
has ſeveral Wives, fo many other Men muſt remain 
without them; beſi des that it ſhould ſeem that ma- 
ny Women cannot be ſo well impregnated by one, 
2s each Woman by her own Husband. 

1 4 3 SECT, 
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S Er. XVI. The firſt Mathematical Demonſtration that 
the World is not governed by Chance. 


Bur to come finally to the chiefeſt Proof that 
may be drawn from hence, againſt an Accidental 
Cauſe ; fince Dr. Arbuthnot's Bufineſs would not al- 
low him to follow this Table in all its Particulars, 
and from thence to form a Calculation (which, ac- 
cording to the common manner, would have re- 
quired the continual Labour of ſeveral Months, as 
is well known to thoſe that are vers'd in the Com- 
putation of the Games of Chance or Hazard) he 
therefore ſuppoſes for Convenience-ſake : : 

I. That if an equal number of Pieces of Money 
were thrown up into the Air, the Chance of their 
falling Croſs or Pile, as it is commonly called, would 
be equal; ſo likewiſe among any equal number of 
ſo many Children, there would be juſt as many 
Males as Females born in the World, if thoſe Births 
happen'd by meer Chance. 

II. This Gentleman ſhews, that if a Perſon (whom 
we ſhall call 4) ſhould have laid the Wager D, that 
in toſſing up ſome thouſand pieces of Money, 
there would have fallen as many Croſs as Pile, the 
ſaid A would have had a very ſmall Chance of win- 
ning his Wager D; and that the value of his Chance 
would have been much leſs than + of D. 

III. But becauſe the former Suppolition, that the 
Number of Males and Females is yearly equal, does 
too much leſſen the Chance of A, that lays ſuch a 
Wager; Dr. Arbuthnot does again advance that in 
order to make good ſuch Diminution, the Chance 
of 4 (which is otherwiſe ſhewn to be of much leſs 
value than; the Wager of D, every Year, or every 
Time) is now really ſo much greater, and its va- 
lue is compleatly = of D. 


IV. This 
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IV. This being now laid down, if aPerſon (whoſe 


Chance is + of D) ſhould wager that ſuch a thing 


ſhould happen 82 times to one ; or rather, that there 
ſhould be as many Females as Males born every Year 
for 82 Years together; as he had wager'd before, 
that there ſhould be ſo in one Year; they who un- 
derſtand the Computations of Hazard or Chance, 
know that this Chance will be as + eighty-two times 
multiplied into itſelf, and afterwards with D; or 
that there is ſo great a Number (as is required when 
the double Number of 82 times multiplyed by itſelf, 
and the Unit ſubſtracted from it) againſt One that 
the ſame ſhould not come to paſs by Chance afcer 
this manner, 82 times together : Which therefore 
makes a Number of 25 Numerical Figures following 
each other, the firſt five whereot are 48357; as 
may be proved by the Logarithms with very little 
trouble. They that would know it more exactly, 
may compute it farther by the {aid Logarichms ; or 
elſe multiply the double Number 82 times by itſelf, 
and ſubſtract the Unit. 

Now in caſe it is ſo many againſt one, that this 
ſhould not happen in Lenden 82 Years together; let 
any one experienc'd in Calculations conſider, how 
great a number there will be againſt one, that the 
ſame thing don't happen throughout the whole 
World, and ſo often in 82 Years following; and 
then let him judge, whether it can be believed that 
Chance has any place here: For that this has really 
happen'd many Ages together, and in all Places of 
the World, may be maintained with great Probabi- 
licy, becauſe, that in all Times, and in all Places, 
the Men are expoſed to more Dangers than the 
NMomen; and nevertheleſs there will be found in 
all Countries Mi for Women, and Women for Men, 


of equal Age and Condition, 
| Z 4 SECT, 
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SECT, XVII. The Difficulties and Objefions that ſome 
may make againſt theſe Calculations anſwer'd, 


Trvs far Dr. Arbutbnot, whoſe brief Remarks 
upon what has happen'd, according to this Table, 
is ſo ſtrong a Proof of a wiſe Government of the 
World, that the ſame ought fully to ſatisfie every 
one who underſtands this Calculation. But ſince 
ſome Atheiſts, willing to evade the Force of this 
Argument, might ſtart the following Objection; 
That Dr. Arbuthnot, to avoid trouble, ſuppoſes the 
Chance of one who lays a Wager, that ſuch a thing 
ſhould happen in one Year to be as: D; and that 
it does not agree juſt literally with the Table; let 
them know, that the ſole Miſtake that can be ſaid 
to be made therein, is only this; That this Gentle- 
man allows too much to thoſe that aſſert a Chance 
in theſe Matters, by ſuppoſing the Odds to be + D; 
and that therefore the Number, that according to 
his Hypotheſis ſtands againſt One, is much ſmaller 
than would be produced upon theſe Grounds by a 
more accurate Computation, in caſe he could have 
allowed the neceſſary time for making it. This is 
obvious to all that underſtand this Computation, 
ſince, allowing his Adverſary the half of the Chan- 
ces, he will win if there be only more pieces of 
Money falling Croſs or Pile, or more Males than 
Females born, without any Limitation, when the 
Number of the Pieces, or of the Children is unequal; 
and in an equal number of Pieces, or of Children, 
the Adverſary would over and above have for him- 
ſelf the half of all thoſe Chances which an equal 
Number of Crofs and Pile, or an equal Number of 
| Males and Females, ſhould give: Whereas, accord- 
ing to the Table (byrreaſon of the Limitations, be- 
tweer which the Majoricy of Males is really found) 
a great many Chances, in which there are more 
| | . "RIEL 
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Males than Females, would make them loſe; as 
alſo all the Chances which an equal Number of 
both would produce: Which does not want to be 
Demonſtrated for ſuch as are only experienced 
in the beginning of theſe Calculations. I thought 
it my Duty to add this, in order to clear the ſaid 
Calculation, which indeed is ſtrong enough, but 
was however framed with a Deſign of not ſpending 
too much Time upon it, from all the Objections of 
ſuch as pretend to cavil at it; 

And all that we have here ſaid, wiz. that Dr. 
Arbuthnot, to avoid the Trouble and Time that ſo 
nice a Calculation would have required, has gran- 

ted his Adverſaries much more than was neceſlary ; 
may viſibly appear from the Calculation which chac 
moſt ingenious Mathematician Mr. 'Sgraveſande 
(Profeſſor of Mathematicks at Leyden) has been 
pleas'd, after a particular manner, co make upon 
it; by which the uſual Method neceſſarily required 
in the Diſcuſſion of this Matter, and in which a 


vaſt deal of Pains and Time is taken up, is extream- 
ly abridged. 


SECT. XVIII. A ſecond, and more accurate Mathe- 


matical Demonſtration, that the World is not govern'd 
by Chance, | 


Tr1s Gentleman therefore reſolving not to 
confine himſelf to any particular Hypotheſis, and 
with a cloſer view to the Numbers of the Table 
itſelf, in order to diſcover that Number ſtanding 
againſt One, that What happen'd in London in the 

above-mention'd 82 Years, would not have hap- 
pen'd, if it had been the meer reſult of Fortuitious 
Cauſes, adds up all the Children born in choſe 
82 Years, in one Sum together, and finds that the 
82d Fart thereof amounts to 11429; which Num- 
ber is therefore the Medium or Middle Number, 
Votes nn 5 f which, 
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which, in caſe there were ſo many born yearly 
would again produce in 82 Years the ſame Num- 
ber of Children as the Table contains in its 
Total. | 

Finding moreover in the Table, that in the Year 
1703, the Difference between Males and Females, 
in proportion to the Number of Children, was 
the ſmalleſt ; and that in the ſaid Year there were 
but 15448 born in all, of which 7765 were Males, 
and 7683 Females, he takes the middle Number 
to be 11429; and according to this Calculation 
he ſuppoſes there to be 5745 Males, and 5684 
Females. 3 | 

In like manner obſerving, that in the Year 166: 
the Difference between Males and Females was 
greateſt, if calculated again according to the afore- 
ſaid middle Number 11429 ; the Males of that 
Year will come out 6128, and the Females 
5301. | | 
The firſt Queſtion then which is here to be an- 
ſwer'd, may be propoſed after the following Man- 
ner: 

A wagers with B, that if 11429 Pieces of Mo- 
ney be thrown up in the Air, there will not fall 
down of em fewer than 5745 Croſs, nor more than 
6128 Pile: or thus; that among 11429 Children, 
born every Year according to this Medium, there 
will not be fewer Males than 5745, nor more Fe- 
males than 6128, | 

The Queſtion then is, concerning the value of 
the Chance of 4? or rather, how many Chances 
there be againſt One, that what A has wages'd 
ſhall not come to pals, if all things depend on 
Fortune? T | 


S LET, 
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SE CT. XIX. The Calculation after the common 


Manner. 


To return an Anſwer to this Queſtion, let it 
be ſuppoſed that C ſignifies Croſs, and P Vile, or 
Males and Females, then they who underſtand the 
Modern Calculation of the Games of Hazard, 
know, 

I. That the BinomeCP, or M F, muſt be raiſed 
to the Power of which the Exponent is 11429, or 


the ſaid Sum of 11429 muſt be multiply'd by 
itſelf. 


II. That all the Co-effcients or Genitures of the 
Terms taken together, or the Power of the two 
Numbers, whereof 11429 is the Exponent, yield the 
quantity of all the Chances that can happen con- 
cerning the ſaid 11429 Pieces of Money. We will 
call the ſame p + 9. | 

III. That all the Co-efficients as well of both the 
Terms, in which we find x 1 , and xk 
m „ as of all the Terms that are between theſe 
two, being added up together, make up the num- 
ber of all the Chances which will cauſe A to win. 
We will call it p. 


IV. That all the other poſſible Chances, except 
thoſe which cauſe A to win, are to the Advantage 
of B, and theſe we will call q. 


V. Wherefore if D be put in, that the value of 
che Chance of A, is 2 D, when A has wager'd 


or laid that it ſhall happen once, in the Money 
thrown up, or with the Children in one Year. 
VI. and therefore the Chance of the Wager 
laid by A, that it ſhall ſo happen, againſt that of 
B, who has laid the contrary (ſuppoſing it all meer 
Hazard) is as p' top — p, or, to make uſe 
of the Unit, according as it is expreſt in the former 
„F ↄ ͤ tO : Queſtion ; 


* 
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A — , 
Queſtion ; as 1 to! ule — t, that is, as the Unit, 


to a Number which is found by dividing the quan- 
tity of all the poſſible Chances pq by p; or by 
the quantity of all thoſe that cauſe A to win, and 
ſubſtracting the Unit from this Quotient multiply'd 
82 times by itſelt. f 


SECT. XX. This Tedions Calculation Contracted. 


Ar x this, as we have ſaid above, is well known 
to ſuch as are versd in the Computations of the 
Chances of Games, but it is however very cer- 
tain, that as ſhort and eaſie as the Solution of this 
Queſtion appears to be in Words and Algebraical 
Letters, yet the nimbleſt Arithmetician, conſider— 
Ing the greatneſs of the Numbers that are to be 
found, would want ſome Months to diſpatch it, 
if he would exprels it properly by Numbers, and 
would alſo be ſatisfied, that there were no Mi- 
ſtakes in his Calculation. Wherefore the afore- 
mention'd Mr. *Sgraveſande, according to his vaſt 
Experience and Skill in Mathematics, has remark- 
ably abridged this Macter, and cut off the much 
larger Parc of the tedious Work, which the com- 
mon Method naturally requires, ſhewing demon- 
ſtratively, and with incomparably leſs Pains, that 
the Ratio of the Chance of A to char of B, found 
in the foregoing Section, 258 1 to l YN —1 (not On- 


ly with the requiſite Exactneſs, but even the 
cauſing ſeveral very ſmall Fractions, which would 
otherwiſe have been neglected, to tend to the Ad- 
vantage of 4, and thereby not to be liable to any 
Contradiction) 1 ſay, that the ſaid Ratio may be 
expreſt by the Ratio of the Unit to a Number, which 
reſults or is {ound by the multiplying 43g eigh- 
ty two times by each other, and ſubitracing the 


Unit. 
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Unit. So that wich very little trouble, and by 
the help of Logarithms, we may fee that there is a 
Chance of 44 Figures (of which the firſt five are 
75598) againſt One, that What happen'd in Lon- 
don in the ſaid 82 Years, would not have happen'd, 
it it had been directed by Hazard only. 

Mr. *Sgraveſande, who has computed the ſame by 
Logarichmical Tables, finds it to be, 75, 598, 215, 
229, 552, 469, 135, 802, 469, 135, 802, 469, 469, 
135, 802, 469, againit One. 


Sect, XXI. Convictions from the foregoing Cal- 


culations, 


Nov let every Man that can repreſent to him- 
ſelf the greatneſs of this Number, judge whether it 
is a wile Direction, or Fortune and Hazard only, 
that take place in this Matter ; the rather, if he 
conſiders how much greater this Number or Sum 
would be, if the ſame Thing happen not only at 
London, but throughout the whole World, which, 
for the Reaſons already alledg'd, is very probable. 

This is certain, that fince this Sum is greater 
than all the Grains of Sand, which ſome Millions 
of Globes, like that of the Earth, can contain, he 
that thinks ic credible that what happen'd at London 
fell out by pure Chance, mult likewiſe maintain, 
that he thinks it as probable, that a Perſon deprived 
of his Sight and Feeling, and who has no manner. 
of Rule for the Direction of his Hand, and there- 
fore muſt abandon himſelf entirely tro Chance, 
ſhould ſingle one particular Grain of Sand our 
of ſuch an unconceivable Heap jumbled all toge- 
ther, the very firſt time he ſhould put his Hand in- 
to it. 

Now tho' Mr. *Sgrawveſande has done me the Ho- 
nour to ſend me not only the proper Demonſtcati- 
ons, but likewiſe ſeveral and different ones after 


an 
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an uncommon manner; yet I have paſt them by 
here; firſt, becauſe they who are anywiſe vers'd in 
theſe kinds of Calculations, may find the common 
Manner briefly repreſented above; but if they don'c 
underſtand em, the Demonſtrations that are ſub- 
joyn'd will not be able to give them any Light; 
and yet this Diſcourſe would be ſwell'd thereby to 
too great a Bulk: And, Secondly, becauſe that 
learned Gentleman's Method of Demonftrating and 
of Abridging, will ſhortly be publiſh'd with other 
of his Works, of which they who have Inclination 
and Ability may make a juſt uſe. | 

In the mean while every one may from thence 
deduce a Proof of what has been advanc'd already, 
to put the Method uſed by Dr. Arbuthnot beyond 


Contradiction. 


SECT. XXII. Expreſſion of the Number found in 


Common Words. 


BERTOREH I quit this Subject, ſince there be a- 
mong theſe Philoſophers who aſcribe all things to 
meer Chance, ſome alſo that are not uſed to extend 
their Speculations to Arithmetic, or Numbers, and 
to whom the common Expreſſions of Billions, Trilli- 
ons, and the like are unincelligible, and conſequent- 
ly make no Impreſſion on them; it may not per- 
haps be unprofitable, in order to give them a more 
convincing Conception of the Number diſcover'd 
by Mr. Sgraveſande, d. XIX. to expreſs the Great- 
neſs thereof in ſuch Words as every Body under- 
ſtands. 

For which Purpoſe we know that when thisNum- 
ber of 54 Figures is divided by the Unit with 39 
Noughts or Cyphers following (F. XIX.) there will 
remain a Dividend of 75598, and a Fraction beſides. 
From whence it follows, that if we multiply a Num- 
ber of a Hundred Thouſand times a Hundred Thouſand 

Millions, 
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Millions, firſt with a Hundred Thouſend tim a Hundred 
Millions, we muſt take Ten Millions of this prodigi- 
ous Number above Seventy five Thouſand, five Hundred 
and twenty eight times, before we can come at the 
Number or Odds againſt One, that what hap- 
pen'd at London in the aforeſaid Eighty two Years, 
would not have ſo happen'd, if the Birth of Males 

and Females were the reſult of meer Chance only. 
Now if ſome ſhould not be able ro comprehend 
the foregoing Articles, as being foreign to their 
own Studies, let them reflect upon the Greatneſs of 
this Number, as juſt now expreſt, and judge whe- 
ther it is Credible, that in all this, Chance can be 
aſſign'd as the Cauſe of what is thus brought about, 


by any Man that ever made uſe of his Reaſon and 
Diſcretion. 


SFr. XXIII. No ignorant Laws of Nature have any 
place or ſhare in theſe Matters. 


Now I hope no Atheiſt will be ſo deſperately 
obſtinate as, in order to quiet the Reproaches of 
his own Conſcience (which muſt convince him 
that Chance has no room here) to aſcribe theſe 
Births, and all the Circumſtances thereof to igno- 
rant Laws of Nature: From whence he will pretend 
to argue, that ſuch Births, tho' even contrary to all 
the Rules of Chance, mult neceſſarily happen after 
this, and no other manner. For beſides that all 
Laws, eſpecially thoſe to which ſuch a variety of 
things muſt be ſubſervient, as in this caſe, before 
they can produce their Effects, do with great plain- 
neſs lead us to a Law-giver, who has made and 
does keep up the ſame ; ſuppoſe ſuch a Philoſopher 
were brought into a Shop where there were a great 
number of Clocks and Watches, all of which regu- 
larly perform'd their Functions; but that the ſaid 
Machines, conſiſted of two kinds, (as Humane 


Creatures 
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- Creatures 40 of twe Sexes). one Tort of which, for 
inſtance, ſheW'd the Day of the Month and ſome 
other particular Movements; but che other, the 
Hour or Minutes only: Let him then tell us ſin- 
cerely, Whether he would dare to maintain, tho' 
who y ignorant by whom and how they were 
made, that both theſe kinds of Clocks, bK each of 
thoſe Movements were fram'd by a neceſſary Law 
of Nature, without the Wiſdom or Contrivance of 


an Arcificer, that knew what he did, and ſo ac- 


quired their ingenious Struct ure. : : And whether he 
thinks that he himſelf could paſs for a Man in his 
Senſes after forming ſuch a Judgment? There is 
no need of making any Application which fo natu— 
rally follows of icſelt. a 


The End of the Firſt Volume, 


